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This invention relates to a dass of tetrahydropyran compounds which are 
useful as tachykinin antagonists. More particxilarly, the compounds of the 
invention are useful as neurokinin 1 (NK-1) receptor antagonists- 
International (PCT) Patent PuhUcation Nos. WO 00/56727, published 
28*^ September 2000, and WO 02/16344, published 28**^ February 2002, describe 
classes of tetrahydropyran derivatives and their use as NK-1 receptor 
antagonists. The novel compounds of the present invention are characterised by 
the 5- or 6-membered carbonyl or sidfonyl containing cychc moiety represented 
by the R'' substituent. 

International (PCT) Patent Pubhcation No. WO 03/022839, pubUshed 
20^ March 2003 (after the priority date of the present invention), describes a 
further class of tetrahydropyran derivatives and their use as NK-1 receptor 
antagonists. The compounds of the present invention are novel in view of the 
nature of the substituents at the 4-position on the tetrahydropyran ring. 

The present invention provides compoimds of the formixla (I): 



Ri is hydrogen, halogen, Ci-ealkyl, Ci-ealkoxy, fluoroCi-ealkyl, 
fluoroCi^alkoxy, Cs-Tcycloalkyl, Ca-TcycloalkylCi^alkyl, NO2, ON, SRs SORs 
SO2R*, C02R^ CONR*R^ C2-6alkenyl, C2^alkynyl or Ci.4alkyl substituted by 




wherein 
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Ci.4alko3iy, wherein R" and R" each independently represent hydrogen or 
Ci.4al]Eyl; 

R2 is hydrogen, halogen, Cx^jalkyl, fluoroCi-ealkyl or Ci^aSkaxy substituted 
by Ci-4alko3y; 

5 R8 is hydrogen, halogen or fluoroCi-ealkyl; 

R* is hydrogen, halogen, Ci^salkyl, Ci^aBtoxy, fluoroCwalkyl, 
fluoroCi^alkoxy, hydroxy. NO2. CN, SR» SOR^ S(hR% C02R«, CONR»R^ 
Cji^alkenyl, C2^alkynyl or Ci-4alkyl substituted by Ci-*alkoxy, wherein R» and R^ 
are as previously defined; 
10 R^ is hydrogen, halogen, Ci^alkyl, fluoroCi^alkyl or Cwalkoxy substituted 

by Ci-4aIko3iy; 

R6 represents hydrogen or a Ci-talkyl group optionally substituted by a 
hydroxy group; 

R' represents a 5- or 6-membered carbonyl or sulfonyl containing cyclic 
- 15 group comprising from 0 to 3 nitrogen ring atoms, from 0 to 1 oxygen ring atom 
and firom 0 to 1 sulfur ring, wherein said ring is optionally substituted at any 
substitutable position by one or more substituents selected firom =0, halogen, 
hydroxy, R", R"», SR', SO^^, COR« C02R», CONR^R", -ZNRSRio, benzyl, 
Ci.4alkyl, hydro^rCi.4alkyl, fluoroCi.4alkyl, chloroCi.4a]]jyl, Ci.4aIko3qrCi-4alkyl, 
■ 20 C8.7<ycloalkyl, C8.7cycloalkylCi.4alkyl, Ca-voydoalkoxy, C8.70ycloalkoxyCi.4alkyl, 
Ci-ialko^Qr, fluoroCi.4alkoxy, hydroxyCi.4alkoxy, Ci-talkoxyCi-ialkoxy, aryl, 
arylCi.4alkyl, heteroaryl, heteroarylCi.4al^l or a 5- or 6-membered ring 
containing in the ring one oxygen atom or N(Ci.6alkyl), wherein R' is Cwalkyl or 
aralltyl or aryl and Rs is Ci.4a]iyl, aryl, aiylCi.4alkyl or NR^R"; 
25 R8 represents hydrogen, Ci^alkyl, fluoroCwalkyl, hydroxy, Ci-salkoxy, 

hydroxyCwalkyl NR^Rio, CONR«R" or SOzRif; 

R9 is hydrogen, Ci.4alkyl, CMQ^cloalkyl, C3-7cycloaIkylCi-4aIkyl, 
fluoroCi-ialkyl, Cj^alkyl substituted by a Ci-4alkoxy or hydroxyl group, or R9 is a 
five membered or six membered nitrogen-containing heteroaromatic ring as 
30 previously defiined; 

Rw is hydrogen or Ci-4alkyl, C3.7<q^cloalkyl, C3-7cycloallQrlCi-4alkyl, 
• fluoroCwalkyl or C2.4alkyl substituted by a Ci.4alkoxy or hydroxyl group; 

or R9, R" and the nitrogen atom to which they are attached form a 
heteroaliphatic ring of 4 to 7 ring atoms, optionally substituted by one or two 
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groups selected from hydroxy, COB?, C02R«, Ci.4alkyl optionaUy substituted by a 
Ci.4alkoxy or hydroxyl group, or Gwalkoxy optionaUy substituted by a Ci-4alkoxy 
or hydro^l group, or a five membered or six membered nitrogen-containing 
heteroaromatic ring as previously defined, or said heteroaliphatic ring is 
5 substituted by a spiro-fiised lactone ring, and said heteroaHphatic ring optionally 
containing a double bond, which heteroaliphatic ring may optionally contain an 
oxygen or sulphur ring atom, a group S(0) or S(0)2 or a second nitrogen atom 
which will be part of a NH or NR* moiety, where is Ci.4al]Eyl optionally 
substituted by hydroxy or Ci-4aIko3gr; 
IQ or R^ R^° and the nitrogen atom to which they are attached form a 

non-aromatic azabicycHc ring system of 6 to 12 ring atoms; 

or R^ R^" and the nitrogen atom to which they are attached form a 
heteroahphatic ring of 4 to 7 ring atoms to which is fused a benzene ring or a five 
membered or six membered nitrogen-containing heteroaromatic ring optionaUy 
15 containing 1, 2 or 3 additional heteroatoms selected from N, O and S; 

R" and R" each independently represent hydrogen, hydroxy, COR", 
C02R», Ci.4alkyl optionaUy substituted by a Ci.4alkoxy or hydro^l group, or 
Ci-4alkoxy optionally substituted by a Ci.4alkoxy or hydroxyl group; 

or, when they are attached to the same carbon atom, R" and R^ may 
20 togetiier represent =0, =CHC02R«. -^(CH2)mO-, -CH20(CHa)k-. -CHaOCmCCO)-, 
.CH20CH2CH(OH)-, -CH20CH2C(CH8)2-, -CH20C(CH8)2CH2-, 
-C(CH8)20CH2C3H2-, .C3H2C(0)OCH2-, -0C(0)CH2CH2-, .C(0)OCH2CH2-, 
-C(0)OC(CH8)2C5H2-. .C(0)OCH2C(CH8)2-, -OCH2(CH2)k-, -OC(CH8)2CH2CH2-, 
-OCH2C(CH8)2CH2-, -OCH2CH2C(CH8)2-, -OCH2CH=CHCH3-, 
25 -OCH2CH(OH)CH2CH2-, -OCH2CH2CH(OH)CH2-. -OCH2C(0)CH2CH2-. 
-OCH2CH2C(0)CH2-, or a group of the formula 




30 or, where they are attached to adjacent carbon atoms, R" and R^^ may 

together represent -OCH2CH2- or -OCHaCHCOH)-, or R" and R12 may together 
form a fused benzene ring; 
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or, R" and R^^ together form a Ci.2alkyleiie bridge across the pyrrolidine, 
piperidine, morpholine or piperazine ring to which they are attached; 

R18 represents hydrogen, phenyl, ben:^l, pyridyl, tetrahydropyranyl, 
piperidinyl, N-substituted piperidinyl (where the N-substituent is Ci^alkyl), 
5 Ci.4alkyl, Cs-Tcycloallqrl, Ca-TcycloalkylCwalkyl, -S02Ci^alkyl or C^alkyl 
substituted by a Ci-4alkoxy or laydioxyl group; 

Ri^ represents hydrogen, halogen, hydroxy, Ci^alkyl, hydroxyCi-ialkyl or 

fluoroCi.4alkyl; 

R15 and R^^ each independently represent hydrogen, halogen, Ci-ealkyl, 
10 CH20RS oxo, C02R^ or CONR^R^ where R^ and R^ are as previously defined and 
R<^ represents hydrogen, Ci^alkyl or phenyl; 

Z represents a bond, Ci-ealkylene or Cs^cycloalkylene; 
k is 1, 2 or 3; 
m is 1 or 2; and 
15 n is zero, 1 or 2; 

with the proviso that when n is zero and R^ is hydrogen, R'' does not 
represent a C-linked nitrogen-containing ring of the formula 




20 

wherein 

A represents NR^^, and B represents a bond, CH2, NR^^ or O, wherein one 
or both hydrogen atoms in said CH2 moiety may be replaced with one or both of 
Rii and R^^ or alternatively, one of the hydrogen atoms in said CH2 moiety 

25 together with a hydrogen atom from an adjacent carbon are replaced by a double 
bond; or A is O, and B is NR^^; and R" and R^^ together represent =0; 
and pharmaceuticaUy acceptable salts thereof. 

One particular aspect of the present invention is the class of compounds of 
formula (J) and pharmaceuticaUy acceptable salts thereof, wherein 

30 B*' represents a 5- or 6-membered carbonyl or sulfonyl containing cyclic 

group comprising from 0 to 3 nitrogen ring atoms, from 0 to 1 oxygen ring atom 
and from 0 to 1 sulfur ring, wherein said ring ia optionally substituted at any 
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substitutable position by one or more substituents selected from =0, halogen, 
hydroxy, R", R^, SR^ SO2RB, CORS COaRS CONR^Ri", -ZNR^Rw benzyl, 
Ci.4alkyl, hydroxyCi^yl, fluoroCwalkyl, chloroCi.4alkyl, Ci.4aIkoxyCi.4alkyl, 
Cs-Tcydoalkyl, C3.7cycloalkylCi.4alkyl, CMcydoalkoxy, C8.7pycloalkoxyCi.4alkyl, 
5 Cwalkoxy, fluoroCi.4alkoxy, hydroxyCi.4alkoxy, Ci-4alkoxyCi.4a3koxy, aryl or 
arylCi.4alkyl, wherein W is Ci.4alkyl or aralkyl or aryl and R? is C walkyl, aryl, 
arylCi-4alkyl or NR^R^^; 

RI8 represents hydrogen, benzyl, Ci.4alkyl, Cs-Tcydoallyl, 
C3.7cycloalkylCi.4arkyl, -S02Cwalkyl or C2^alkyl substituted by a Ci-4alkoxy or 
10 hy droxyl group ; 

and the remaining groups are as defined above. 

A preferred dass of compounds of formula (I) is that wherein Ri is 
hydrogen, Ci-4alkyl, Ci^alkoxy, halogen or CF3. 

Another preferred class of compoimds of formula (J) is that wherein R^ is 
15 hydrogen, Cwalkyl, Ci.4alkoxy, halogen or CFs- 

Also preferred is the class of compounds of formula (I) wherein R^ is 
hydrogen, fluorine, chlorine or CF3. 

A particularly preferred dass of compounds of formvda (J) is that wherein 
Ri is fluorine, chlorine or CFa. 
20 Another particularly preferred class of compounds of formula (J) is that 

wherein R^ is hydrogen, fluorine, chlorine or CFs. 

Also particularly preferred is the class of compounds of formula Q) 
wherein R^ is hydrogen, fluorine, chlorine or CFs- 

Preferably R^ and W are in the 3 and 5 positions of the phenyl ring. 
25 More preferably R^ is 3-fluoro or S-CFs. 

More preferably R^ is 5-fluoro or S-CFs- 
More preferably R^ is hydrogen. 

Most preferably R^ is 3-F or B-CFs, R^ is S-CFs and W is hydrogen. 
A further preferred class of compound of formula (I) is that wherein R^ is 
30 hydrogen or fluorine, especially hydrogen. 

Another preferred class of compounds of formula (I) is that wherein R^ is 
hydrogen, fluorine, chlorine or CFs. 

Preferably R^ is hydrogen or 3-fluoro, espedafly hydrogen, and R^ is 
hydrogen or 4-fluoro. 
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R6 is preferably Cwalkyl optionally substituted by hydroxy. In particular, 
is preferably a methyl or hydrosymethyl group. Most especially, is a 
methyl group. 

A further preferred dass of compounds of formula (I) is that wherein R*^ is 
5 a cychc group selected from the group consistmg of: 



>-NH . ^( )n • >n • 

O o 

X Is N. CH or CH2 X is O or CHg X is O. NH. CHg or NR" 

nis1or2 nis1or2 



O o 

XlsNHorCHa X Is O, NH. CHg or NR" X Is O, NH. CHg or NR« 

nisi or 2 nisi or 2 





R 



o o 






. CX . 



XisNR«orCHo XisNR«orCHj 
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XlsNorCH XisNorCH 




X is N or CH 

wherein R^^ as previously defined, and further wherein any of said cyclic 
groups is optionally substituted by one or more (preferably one or two) groups as 
5 previously defined. 

Also preferred is the class of compound of formula (J) wherein is a 
cyclic group selected &om the group consisting of: 




10 wherein R^^ is as previously defined, and further wherein any of said cydic 

groups is optionally substituted by one or more (preferably one or two) groups as 
previously defined- 
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Another preferred class of compound of formula (I) is that wherein R« is 
hydrogen or methyl, and especially hydrogen. 

Another preferred class of compounds of formula (I) is that wherein is 
hydrogen, hydroxy, Ci.2allgrl substituted by hydroxy, Ci.4alkoxy (especially 
5 metho3Qr) or CO2R® (where R« is hydrogen, methyl ethyl or benzyl). 

A further preferred class of compoimds of formula (I) is that wherein 
is hydrogen or Ci-4alkyl (especially methyl). 

Where R" and R^ are attached to the same carbon atom they may, in 
particular, together represent — C(0)OCH2CH2-. 
10 In a further preferred class of compounds of formula (I), R^^ preferably 

represents hydrogen, methyl or ethyl. 

Another preferred class of compound of formula (I) is that wherein one of 
RI6 and B}^ is hydrogen, and especially wherein R^^ and R^^ are both hydrogen 
atoms. 

15 A fiirther preferred class of compound of formula (I) is that wherein n is 

zero or 1, and especially wherein n is zero. 

In the definition of the group -NR^R^^ R^ may aptly be a Ci.4alkyl group 
or a C2.4aUgrl group substituted by a hydroxyl or Ci.2aIkoxy group, R^® may aptiy 
be a Gi.4alkyl group or a C2^alkyl group substituted by a hydrosyl or Ci.2alkosy. 

20 group, or R^ and R^® may be Hnked so that, together with the nitrogen atom to 
which they are attached, they form an azetidinyl, pyrroUdinyl, piperidinyl, 
morpholino, thiomorphoUno, piperazino or piperazino group substituted on the 
nitrogen atom by a Ci.4alkyl group or a CzAsSkyl group substituted by a hydroxy 
or Ci.2alkoxy group. Particularly preferred heteroaliphatic rings formed by 

25 -NR^R^^ are azetidine, pyrolidine, piperidine, morpholine, piperazino and 
N-methylpiperazine, and especially piperidine. 

Where the group NR^R^^ represents a heteroaliphatic ring of 4 to 7 ring 
atoms substituted by two groups, the first substituent, where present, is 
preferably selected from hydroxy, COaR^ (where R« is hydrogen, methyl, ethyl or 

30 benzyl), or Ci.2alkyl substituted by hydroxy. Where present, the second 

substituent is preferably a methyl group. Where two substituents are present, 
said substituents are preferably attached to the same carbon atom of the 
heteroaliphatic ring. 
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Where the group NR^R^® represents a heteroaHphatic ring of 4 to 7 ring 
atoms substituted by a spiro-fused lactone ring, particularly preferred examples 
are: 



Where the group NR^R^o represents a heteroaliphatic ring of 4 to 7 ring 
atoms and said ring contains a double bond, a particularly preferred group is 
3-pyrroline. 

Where the group NR^R^® represents a non-aromatic azabicydic ring 
system, such a system may contain between 6 and 12, and preferably between 7 
and 10, ring atoms. Suitable rings include 5-a2abicyclo[2.1.1]he3Qrl, 
5.azabicyclo[2.2,l]heptyl, 6-azabicyclo[3.2.1]ociyl, 2-azabicyclo[2,2.2]octyl, 

6- azabicyclo[3.2.2]nonyl, 6-azabicyclo[3.3.1]nonyl, 6-azabicyclo[3,3,2]decyl, 

7- azabicyclo[4.3.1]decyl, 7-azabipyclo[4.4.1]undecyl and 

8- azabicyclo[5.4.1]dodecyl, especially 5-azabicyclo[2.2.1]hepiyl and 
6-azabicyclo[3.2. l]octyl. 

Where the group NR^R^o represents a heteroaliphatic ring of 4 to 7 ring 
atoms to which is fused a benzene ring or a five membered or six membered 
nitrogen-containing heteroaromatic ring ring optionally containing 1, 2 or 3 
additional heteroatoms selected from N, O and S, said heteroaromatic ring is 
preferably a five-membered ring, in particular a pyrrole, imidazole or triazole 
ring, a nitrogen atom of which is preferably included in the heteroaHphatic ring. 
Suitable examples of such fused ring systems include 




Q 



and 





and 




Particxilarly suitable moieties NR^R^^^ include those wherein NR^^^ is 
amino, methylamino, dimethylamino, diethylamino, azetidino, pyrroUdino, 
piperidino, morpholino and piperazino. 
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Favourably Z is a bond or contains 1 to 4 carbon atoms and most 
favourably 1 to 2 carbon atoms. A particularly favourable group Z is -CH2-. The 
group -ZNR^R^°, as a substituent on a heteroaromatic ring, is preferably 
CH2N(CH3)2. 

One favoured group of compounds of the present invention are of the 
formula (la) and pharmaceutically acceptable salts thereof: 




wherein 

A* is fLuorine or CFs; 
A* is fluorine or CFs; 
A" is fluorine or hydrogen; 
A* is fluorine or hydrogen; 
A' is methyl; and 

R' and n are as defined in relation to formula CD- 

When any variable occurs more than one time in formula (I) or in any 
substituent, its definition on each occurrence is independent of its definition at 
every other occurrence. 

As used herein, the term "alkyl" or "alkoxy" as a group or part of a group 
means that the group is straight or branched. Examples of suitable alkyl groups 
include methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl andt-butyl. Examples 
of suitable alkoxy groups include methoxy, etho:^, n-propo^gr, i-propoxy, 
n-buto^, s-buto:qr and t-butoxy. 



10 



15 



20 



wo 2004/009573 



PCT/GB2003/003098 



11 

As used herein, the terms "fluoroCi^alkyr and fluoroCi-ealkoxy" means a 
Ci^alkyl or Ci-ealkoxy group in which one or more (in particxilar, 1 to 3) hydrogen 
atoms have been replaced by fluorine atoms. Similarly, the term 
"fluoroCiw*aIkyr means a Ci.4alkyl group in which one or more (in particular 1 to 
5 3) hydrogen atoms have been replaced by fluorine atoms. Particularly preferred 
are fluoroCi-aalkyl and fluoroCi-salkosgr groups, for example, CFa, CH2CH2F, 
CH2CHF2, CH2CF8, OCF3, OCH2CH2F, OCH2GHF2 or OCH2CF3, and most 
especially CFs, OCFa and OCH2CF3- 

The cycloalkyl groups referred to herein may represent, for example, 
10 cyclopropyl, cyclobulyl, cydopeniyl or cyclohesgrl. A suitable cydoalkylalkyl 
group may be, for example, cyclopropylmethyL 

Similarly cycloalkoxy groups referred to herein may represent, for 
example, cyclopropoxy or cyclobutoxy. 

As used herein, the terms "alkenyl" and "alkynyF as a group or part of a 
15 group means that the group is straight or branched. Examples of suitable 

alkenyl groups include vinyl and aUyl. A suitable alkynyl group is propargyl. 

As used herein, the term "aryl" as a group or part of a group means an 
aromatic radical such as phenyl, biphenyl or naphthyl, wherein said phenyl, 
biphenyl or naphthyl group may be optionally substituted by one, two or three 
20 groups independently selected from halogen, Ci-ealkyl, Ci-ealko^Q^, fluoroCi-ealkyl, 
fluoroCi-ealkoxy, NO2, cyano, SRs SOR^ S02R^ COR^ C02RS GONR^R^, 
C2^alkenyl, C2.6alkynyl, Ci.4alkoxyCi.4allqrl or -0(CH2)mO-, Preferably said 
phenyl, biphenyl or naphthyl group is optionally substituted by one or two 
substituents, especially none or one. Particularly preferred substiLtuents include 
25 fluorine, chlorine, bromine, Ci-iallQrl (especially methyl), Ci.4alkoxy (especially 
metho3Qr), trifluoromethyl, trifluormethoxy or vinyl. 

Reference herein to "an optionally substituted five or six-membered 
nitrogen-containing heteroaromatic ring optionally containing 1, 2 or 3 additional 
heteroatoms selected from N, O and S", is preferably reference to a 
30 heteroaromatic ring is selected fix)m pyrrole, pyridine, pyrazole, imidazole, 
oxazole, isoxazole, thiazole, isothiazole, pyrazine, pjndmidine, pyridazine, 
. triazole, oxadiazole, thiadiazole, triazine, and tetrazole. 

Sxiitable 5- or 6-membered cyclic ethers include optionally substituted 
tetrahydropyran and tetrahydrofuran rings. 
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When used herein the term "halogen" means fluorine, chlorine, bromine 
and iodine. The most apt halogens are fluorine and chlorine of which fluorine is 
preferred, unless otherwise stated. 

In a further aspect of the present invention, the compoxmds of formula Q) 
5 may be prepared in the form of a pharmaceuticaUy acceptable salt, especially an 
acid addition salt. 

For use in medicine, the salts of the compounds of formula (J) will be non- 
toxic pharmaceuticaUy acceptable salts. Other salts may, however, be useful in 
the preparation of the compounds accordiiig to the invention or of their non-toxic 
10 pharmaceuticaUy acceptable salts. Suitable pharmaceuticaUy acceptable salts of 
the compounds of this invention include acid addition salts which may, for 
example, be formed by mixing a solution of the compound according to the 
invention with a solution of a pharmaceuticaUy acceptable acid such as 
hydrochloric acid, fumaric acid, p-toluenesulphonic acid, maleic acid, succinic 
15 acid, acetic acid, citric acid, tartaric acid, carbonic acid, phosphoric acid or 

sulphuric acid. Salts of amine groups may also comprise quaternary ammonium 
salts in which the amino nitrogen atom carries a suitable organic group such as 
an allorl, alkenyl, alkynyl or aralkyl moieiy. Fturthermore, where the compounds 
of the invention carry an acidic moiety, suitable pharmaceuticaUy acceptable 
20 salts thereof may include metal salts such as al ka li metal salts, e.g, sodium or 

potassium salts; and alkaline earth metal salts, e.g. calcium or magnesitmi salts. 

The salts may be formed by conventional means, such as by reacting the 
free base form of the product with one or more equivalents of the appropriate 
acid in a solvent or medium in which the salt is insoluble, or in a solvent such as 
25 water which is removed in vacuo or by freeze drying or by exchanging the anions 
of an existing salt for another anion on a suitable ion exchange resin. 

The present invention includes within its scope prodrugs of the 
compotmds of formula (I) above. In general, such prodrugs wiU be functional 
derivatives of the compoimds of formula (I) which are readfly convertible in vivo 
30 into the required compound of formula (£). Conventional procedures for the 
selection and preparation of suitable prodrug derivatives are described, for 
example, in "Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1985. 

A prodrug may be a pharmacologicaUy inactive derivative of a biologicaUy 
active substance (the "parent drug" or "parent molecvile") that requires 
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transformation within the body in order to release the active drug, and that has 
improved delivery properties over the parent drug molecule- The transformation 
in vivo may be, for example, as the result of some metabolic process, such as 
chemical or enzymatic hydrolysis of a carbosgrlic, phosphoric or sulphate ester, or 
5 reduction or oxidation of a susceptible functionality, 

The present invention includes within its scope solvates of the compoimds 
of formula (£) and salts thereof, for example, hydrates. 

The compounds according to the invention have at least three asymmetric 
centres, and may accordingly exist both as enantiomers and as diastereoisomers. 
10 It is to be xmderstood that all such isomers and mixtures thereof are 
encompassed within the scope of the present invention. 

The preferred compoimds of the formula (I) and (la) will have the 
stereochemistry of the 3-, 4- and 5-positions as shown in formulae (lb) and (Ic) 




15 



Ob) 
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ac) 

It will be appreciated that the preferred definitions of the various 
substituents recited herein may be taken alone or in combination and, unless 
5 otherwise stated, apply to the generic formula for compoimds of the present 

invention as well as to the preferred classes of compound represented by formula 
(la), formula (lb) and formula (Ic). 

The present invention further provides pharmaceutical compositions 
comprising one or more compounds of formula (I) in association with a . 
10 pharmaceutically acceptable carrier or excipient. 

Preferably the compositions according to the invention are in unit dosage 
forms such as tablets, pills, capsules, powders, granules, solutions or 
suspensions, or suppositories, for oral, parenteral or rectal administration, or 
administration by inhalation or insufflation. Oral compositions such as tablets, 
15 pills, capsules or wafers are particularly preferred. 

A more detailed description of pharmaceutical compositions that are 
suitable for the formulation of compounds of the present invention is disclosed in 
US patent No. 6,071,927, the content of which is incorporated herein by reference 
(see in particular, colxmin 8, line 50 to column 10, line 4). 
20 The present invention further provides a process for the preparation of a 

pharmaceutical composition comprising a compound of formula (I), which process 
comprises bringing a compoimd of formula (I) into association with a 
pharmaceutically acceptable carrier or excipient. 
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The compounds of formula (I) are of value in the treatment of a wide 
variety of clinical conditions which are characterised by the presence of an excess 
of tachykinin, in particular substance P, activiiy. A comprehensive listing of 
clinical conditions, uses and methods of treatment for which the compoimds of 
5 the present invention will be useful is disclosed in US patent No. 6,071,927, the 
content of which is incorporated herein by reference (see, in particular, 
column 10, line 14 to colimm 22, line 18). 

In particular, the compounds of the present invention are useful in the 
treatment of a variety of disorders of the central nervous system. Such disorders 

10 include mood disorders, such as depression or more particularly depressive 

disorders, for example, single episodic or recurrent major depressive disorders 
and dysthymic disorders, or bipolar disorders, for example, bipolar I disorder, 
bipolar II disorder and cyclothymic disorder; and anxiety disorders, such as panic 
disorder with or without agoraphobia, agoraphobia without history of panic 

15 disorder, specific phobias, for example, specific animal phobias, social phobias, 
obsessive-compulsive disorder, stress disorders including post-traiunatic stress 
disorder and acute stress disorder, and generalised anxiety disorders. 

The compounds of the present invention are also particularly useful in the 
treatment of nociception and pain. Diseases and conditions in which pain 

20 predominates, include soft tissue and peripheral damage, such as acute traiuna, 
osteoarthritis, rheumatoid arthritis, musculo-skeletal pain, particularly after 
trauma, spinal pain, myofascial pain syndromes, headache, migraine, episiotomy 
pain, and biums. 

The compounds of the present invention are also particularly useful in the 
25 treatment of respiratory diseases, particularly those associated with excess 
mucus secretion, such as chronic obstructive airways disease, 
bronchopneiunonia, chronic bronchitis, cystic fibrosis and asthma, adult 
respiratory distress syndrome, and bronchospasm; in the treatment of 
inflammatory diseases such as inflammatory bowel disease, psoriasis, fibrositds, 
30 osteoarthritis, rheumatoid arthritis, pruritis and sunburn; and in the treatment 
of allergic disorders such as eczema and rhinitis. 

The compoxmds of the present invention are also particularly useful in the 
treatment of gastrointestinal (GI) disorders, including inflammatory disorders 
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and diseases of the GI tract such as ulcerative colitis, Crohn's disease and 
irritable bowel syndrome. 

The compounds of the present invention are also particularly useful in the 
treatment of emesis, including acute, delayed or anticipatory emesis, such as 
5 emesis induced by chemotherapy, radiation, toxins, pregnancy, vestibular 
disorders, motion, sxurgery, migraine, and variations in intercranial pressure. 
Most especially, the compounds of formula CO are of use in the treatment of 
emesis induced by antineoplastic (cytotoxic) agents, including those routinely 
used in cancer chemotherapy; by radiation including radiation therapy such as in 
10 the treatment of cancer; and in the treatment of post-operative nausea and 
vomiting. 

The excellent pharmacological profile of the compoimds of the present 
invention offers the opportunity for their use in therapy at low doses thereby 
minimising the risk of imwanted side effects. 
15 In the treatment of the conditions associated with an excess of 

tachykinins, a suitable dosage level is about 0.001 to 50 mg/kg per day, in 
particular about 0.01 to about 25 mg/kg, such as from about 0.05 to about 10 

mg/kg per day. 

For example, in the treatment of conditions involving the 
20 netirotransmission of pain sensations, a suitable dosage level is about 0.001 to 25 
mg/kg per day, preferably about 0.005 to 10 mg/kg per day, and especially about 
0.005 to 5 mg/kg per day. The compounds may be administered on a regimen of 
1 to 4 times per day, preferably once or twice per day. 

In the treatment of emesis, a suitable dosage level is about 0.001 to 10 
25 mg/kg per day, preferably about 0.005 to 5 mg/kg per day, and especiaUy 0.01 to 
3 mg/kg per day. The compounds may be administered on a regimen of 1 to 4 
times per day, preferably once or twice per day. 

In the treatment of psychiatric disorders, a suitable dosage level is about 
0.001 to 10 mg/kg per day, preferably about 0.005 to 5 mg/kg per day, and 
30 especially 0,01 to 3 mg/kg per day. The compounds may be administered on a 
regimen of 1 to 4 times per day, preferably once or twice per day. 

It will be appreciated that the amount of a compound of formula 0) 
required for use in any treatment wfll vary not only with the particular 
compounds or composition selected but also with the route of administration, the 
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nature of the condition being treated, and the age and condition of the patient, 
and will vdtimately be at the discretion of the attendant physician. 

As used herein, the term "treatment" includes prophylactic use to prevent 
the occurrence or recurrence of any of the aforementioned conditions. 
5 According to a general process (A), compounds of formula 00, in which R' 

is an N-linked pydic group, may be prepared by the reaction of a compound of 
formula (II) 



r' R^ 




(m (n = zero or 1) 

10 

with an amine of the formula HNRSRW in the presence of a reducing agent, for 
example, sodium triacetoxyborohydride or sodium cyanoborohydride. The 
reaction is conveniently effected in a suitable solvent such as a halogenated 
hydrocarbon, for example, 1,2-dichloroethane, conveniently at about room 

15 temperature. 

Compounds of formvda (II) may be prepared by oxidation of a compound of 

formula (III) 
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(HI) (n = 1 or 2) 



The reaction is conveniently effected under conventional conditions 
suitable for the oxidation of a primary alcohol to an aldehyde without further 
5 oxidation to the carboxylic acid, for example, using Dess-Martin periodinane in a 
suitable solvent such as a halogenated hydrocarbon, for example, 
dichloromethane, conveniently at about room temperature. 

Compounds of formula (HI) may be prepared by reaction of a compound of 

formula (V) 



r' 




R* 



with ozone, followed by a reaction with a reducing agent such as sodium 
borohydride (n is 1). or by reaction with a reducing agent such as 
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10 



borane-tetrahydrofuran complex, foUowed by hydrogen peroxide in the presence 
of a base such as sodium hydroxide. 

According to another general process (B), compounds of formula 0) may 



wherein LG is a suitable leaving group such as an alkyl- or arylsulfonyloxy group 
(e.g. mesylate or tosylate) or a halogen atom (e.g. bromine, chlorine or iodine); by 
reaction with an appropriate reactant to introduce a cyclic group as defined in 
relation to formula (I). 

A particularly preferred compoimd of formula (VI) is that wherein the 
group LG is mediate - i.e. the group -OSO2CH8. 

Accordii^ to another general process (C), compounds of formula (J) may 
be prepared by the reaction of a compoimd of formula (VH) with a compound of 
formula (VTII) 



be prepared by the reaction of a compound of formula (VI) 




(VD 




15 




HO 



(VXD 



(vm) 
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preferably in the presence of a resin catalyst such as Amberlyst™ 15, and 3 
Angstrom molecular sieves. 

The reaction is conveniently effected in a suitable solvent such as a 
halogenated hydrocarbon, for example, dichloromethane, conveniently at room 

5 temperature. 

According to another general process (C), compoxmds of formula (I) 
wherein W is other than hydrogen, may be prepared by the reaction of a 
compound of formula (XIV) 




wherein Y is a smtable heteroatom or group such as an alkyi- or 
arylsulfinyhmino group or an alkyl- or arylsulfonylimino group or an oxygen 
atom; by reaction with an appropriate nuclephilic reactant to introduce a 
15 R'^-CCBb)!! group as defined in relation to formula (I). 

Compounds of formula (XIV) may be prepared by methods well known to 
one of ordinary skill in the art or by methods analogous to those described 
herein. 

Compounds of formula (VH) may be prepared by the reduction of a 
20 compound of formula (IX) 
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(vin) 

using conventional conditions such as sodium borohydride in the presence of a 
transition metal catalyst such as cerium chloride hexahydrate, in a solvent such 
as alcohol, for example, ethanol; or using DiBAL in a solvent such as a 
5 halogenated. hydrocarbon, for example, dichloromethane. 

Compounds of formula (VIII) may be prepared from a compound of 
formula (X) 




(X) 

10 by reaction with a vinyl Grignard reagent such as R''(CH2)iiMgBr, preferably in 
the presence of copperQiodide, and a smtable solvent such as an ether, for 
example, tetrahydrofuran. This reaction is effected at reduced temperature, for 
example, below -40°C and preferably at -78*'C. 

Compounds of formula (VII) and (X) are either known compounds or may 

15 be prepared by methods analogous to those described herein. 

Compounds of formula (VI) may be prepared by conventional methods 
from, for example, a corresponding compound of formula (J) in which is a 
hydroxyl group. Thus, for example, when LQ is a mesylate group a 
corresponding compoxmd of formula (I) in which is hydroxyl may be reacted 

20 with methanesulfonyl chloride in the presence of a base, such as triethylamine. 
The reaction is conveniently effected in a solvent such as a halogenated 
hydrocarbon, for example, dichloromethane. 
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It wiU be appreciated that the general methodology described above may 
be adapted, using methods that are readily apparent to one of ordinary skill in 
the art, in order to prepare further compounds of the present invention. 

During any of the above synthetic sequences it may be necessary and/or 

5 desirable to protect sensitive or reactive groups on any of the molecules 

concerned. This may be achieved by means of conventional protecting groups, 
such as those described in Protective Groups in Organic Chemistry, ed. J.F.W. 
McOmie, Plenum Press, 1973; and T.W. Greene and P.G.M. Wuts, ProtecUve 
Groups in Organic Synthesis. John Wiley & Sons. 1991. The protecting groups 

10 may be removed at a convenient subsequent stage using methods known from 
the art. 

The exemplified compounds of this invention were tested by the 
methods set out at pages 36 to 39 of International Patent Specification No. 
WO 93/01165. The compounds were found to be active with ICso at the human 
15 NKi receptor of less than lOOnM on said test method. 

The following non-limiting Examples serve to illustrate the preparation of 
compounds of the present invention: 



Description 1 

20 4-tt««zvloxvo»fl%n,.vl-l-ra2 / ?^a».4RV.2-Ulig>-l-r3.5-bis(trifluoromethYl)- 
phA«^nAtl»oyyltetrfllivdro-3-f 4 -fliiorophenvD-2g-PYraM-4-Yl>methyl1- 

pinerazinone 

(2B,3JR,4ZZ)-2-[(U2)-l-[3,6-Bis(trifluoromethyl)phenyl]ethoxy]-3-(4- 
fluorophenyl)tetrahydro-2H-pyran-4.methyl methanesulfonate (WO 00/56727-Al; 

25 2.32 g, 4.26 mmol) was added to a solution of 4-benzylo3iycarbonylpiperazin-2-one 
(1.30 g, 5.54 mmol) and sodium hydride (60% dispersion in mineral oil, 170 mg, 
4.26 mmol) in N,N-dimethylformamide (25 mL) and the mixture was stirred at 
50 °C for 16 hours. Further sodium hydride (60% dispersion in mineral oil, 
85.2 mg, 2.13 mmol) was added the mixture was stirred at 50 'C for 1.5 hoxirs. 

30 The mixture was cooled and the solvent was evaporated under reduced pressure. 
Water (50 mL) was added and the mixture was extracted with ethyl acetate 
(3 X 100 mL). The combined organic fractions were washed with brine (150 mL), 
dried (MgS04) and the solvent was evaporated tmder reduced pressure. The 
residue was purified by flash column chromatography on sihca gel, eluting with 
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hexane/EtOAc (70:30 increasing to 0:100) to give the title compoimd (2,06 g, 
71%). m/z CES+) 683 (M+1), 425 (M+l-CioHsFeO). 

Description 2 

5 r2R.8S.4S^-2-(rig^-l-r3.5-Bis(trifliioromethvnphenv1 1ethoxvltetralivdro-3- 
/4-fluorophenvn-2.g-Pvran-4-carboxaldehyde 

A stirred cooled (-80 "C) solution of (2B,3S,4iR)-2-[(lR)-l-[3,5-bis(tri£luorometliyl)- 
phenyl]ethoxy]-4-ethenyl-3-(4-£luorophenyl)tetraliydro-2iI-pyran 
(WO 03/22839-Al; 2.35 g, 5.08 mmol) in methanol (15 mL) and dicUoromethane 
10 (15 mL) was purged with oxygen. Ozone was bubbled through the solution imtQ 
a blue coloration formed. The solution was purged with oxygen and then with 
nitrogen. Dimethylsulfide (8 mL, 0.109 mol) was added and the solution was 
stirred at room temperature for 16 hours. The solvent was evaporated tmder 
reduced pressure and the residue was pvuified by column chromatography on 
15 silica gel, eluting with hexane/EtOAc (100:0 increasing to 90:10), to give the title 
compound. NMR (400MHz, CDCls) 5 1.46 (3H, d J 6.6 Hz), 1.83 (IH, dddd J 
13.2, 12.5, 12.5, 5 Hz), 1.95 (IH, dm, J 13.4 Hz), 3.09 (IH. dd, J 12.4, 3.2 Hz), 
3,46 (IH, apparent tdd, J 12.1. 3.9. 2.5 Hz). 3.8 (IH. ddd, J 11.3. 5. 1.4 Hz), 4.03 
(IH, ddd, J 12.7, 11.6, 2.8 Hz), 4.50 (IH, d, J 3.2 Hz), 4.89 (IH, q, J 6.6 Hz), 7.00 
20 (2H, t, J 8.6 Hz), 7.23-7.20 (4H, m), 7.64 (IH, s), and 9.45 (IH, d. J 2.4 Hz). 

Description 3 

r2IL31Z.4H^-2-f(lia-l-r8.5-Bis(triflnoromethvn phenvl1etTioxvltetralivdro- 

4-rf2B or fg>-ftvlrflfivn-a-plienv l-2g-pvran; and 

25 r2B.31Z.4R>-2-<(lift-l-r3.5-Bis(triflnoromet livnphenvnethoxvlte1arahYdro- 
it-ff9..Q o> »>-/iTrii'ii« Yl1-a-plicnvI-2g -pvran asomers A and B> 
Dimethylsulfoxide (10 mL) was added to sodium hydride (60% dispersion in 
mineral oR, 385 mg, 9,6 mmol) and the mixture was stirred at room temperature 
for 30 minutes. Tetrahydrofuran (20 mL) was added and the mixture was cooled 

80 to -10 "C. Trimethylsulfonixun iodide (2. 13 g, 10.4 mmol) in dimethylsulfoxide 
(10 mL) was added and the mixture was stirred at 0 °C for 10 minutes. 
(2J?,3i?,4jR)-2-{(li?)-l-[3,5-Bis(trifluoromethyl)phenyl]ethoxy}tetrahydro-3- 
phenyl-2iy-pyran-4-carboxaldehyde (WO 00/56727-Al; 3.58 g, 8.0 mmol) in 
tetrahydrofuran (10 mL) was added and the mixture was stirred at 0 °C for 
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30 minutes, then at room temperature for 30 minutes. Water (100 mL) was 
added and the mixture was extracted with ethyl acetate (3 x 100 mL). The 
combined organic fractions were washed with water (4 x 100 mL) and brine 
(100 mL), dried (MgSOi) and the solvent was evaporated under reduced 
5 pres8\ire. The residue was pxirified by column chromatography on silica gel, 
eluting with hexane/EtOAc (85:15 increasing to 80:20), to give: 
(2R, 3R, 4R)'2-{(lR)-l-[3, 6-bi8(tnfluoromethyl)phenylJethoxy}tetrahydro-4' 
f(2R or S)-oxiranylJ'3-phenyl-2H-pyran (Isomer A; single diastereoisomer; 
epoxide stereochemistry unassigned) as a colorless oil (1.37 g, 37%); NRIR 
10 (500MHz, CDCls) 5 7.67 (IH, s), 7.23 (5H, m), 7.01 (2H, m), 4.97 (IH, q, J 

6.6 Hz), 4.28 (IH, d, J8.4 Hz). 4.16 (IH, br d, J 11 Hz), 3.53 (IH, br t, J 11 Hz), 
2.65 (IH, dd, J 11.6. 8.4 Hz). 2.60 (IH, m). 2.34 (IH. t, J 4.5 Hz), 1.95 (IH, dd, J 

4.5, 2.7 Hz), 1.84 (IH, br d, J 11 Hz), 1.68 (IH, m), 1.57 (IH, m), and 1.37 (3H, d, 
J 6.6 Hz); and 

15 (2R, 3R. 4R)-2-{(JR)-l-[3, 5-bis(trifluoromethyl)phenylJethoxy}tetrahydro-4- 
[(2S or R)-oxiranylJ-3-phenyl-2H-pyran CLsomer B; single diastereoisomer; 
epoxide stereochemistry unassigned) as a colorless oil (0.51 g, 14%); ^H NMR 
(500MHz, CJDCls) 5 7.67 (IH, s), 7.27-7.20 (5H, m), 7.08 (2H, m), 4.96 (IH, q, J 
6.6 Hz), 4.25 (IH, d. J 8.3 Hz), 4.13 (IH, br d, J 12 Hz), 3.54 (IH, br t, J 12 Hz). 

20 2.68 (IH, m). 2.61 (IH, dd. J 11.5. 8.3 Hz), 2.50 (IH. t, J 4.6 Hz), 2.46 (IH, dd. J 

4.6, 2.8 Hz ), 2.03 (IH, m), 1.60 (IH, br d, J 12 Hz), 1.49 (IH, m), and 1.37 (3H, d, 
J 6.6 Hz); 

and a 1:1 mixture of Isomer A and Isomer B (1.16 g, 31%). 

25 Description 4 

(gB! ,aR.4R.aR or fil^-a-|f(2-Fv«lroirvcth vntliio1methvB-2-(riR>-l-r8,5- 
lii sf trifiuoromethvnnhen vU ethoxv >tetrahvdro-3-phenvl-2yr-T>vran-4- 
methanol: and 

(gg aR.4R.aS or flW-<r(2-HvdroxvethvD thiolMftethvU-2-{(LR)-l-r3,5- 
30 bis(trifluoromethvnpbeiivlletboxvltetrab vdro-3-phenvl-2H-Pvran-4- 

methanol 

2-Mercaptoethanol (0.70 mL, 0.78 g, 10 mmol) was added to a degassed mixt\u:e 
of (2R,3J2,4J?)-2-{(122)-l-[3,5-bi8(trifluoromethyl)phenyl]ethoxy}tetrahydro-4- 
[i2R or S)-oxiranyl]-3-phenyl-2H-pyran and (2K,3i2,422)-2-{(ljR)-l-[3,5- 
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bis(trifluoromethyl)phenyl]ethoxy}tetrahydro-4.[(2S or J2)-oxiranyl].3-phenyl-2H- 
pyran (Description 3; 1:1 mixture of diastereoisomers, 0.46 g, 1 mmol) and 
potassium hydroxide (0.56 g, 10 mmol) in propan-2-ol (10 mL) and the mixture 
was heated under reflxix for 4 hoiirs. The mixture was cooled and the solvent 
5 was evaporated under reduced pressure. Aqueous sodiimi hydroxide (IM, 

20 mL) was added and the mixture was extracted with diethyl ether (3 x 20 mL). 
The combined organic fractions were washed with aqueous sodium hydroxide 
(IM, 2 X 20 mL) and brine (20 mL), dried (MgS04) and the solvent was 
evaporated under reduced pressure to give the title compound (1:1 mixture of 
10 alcohol epimers) as a yeUow oil (0.54 g, 100%). NMR (500MHz, CDCila) 5 7.66 
(IH, s), 7.26-7.23 (3H, m), 7.18 and 7.15 (2H, each s), 7.05 (2H, m), 4.95 (IH, m), 
4.25 and 4.23 (IH, each d, J 8.3 Hz), 4.18 (IH, m), 3.62-3.53 (3H, m), 3.30 (IH, 
m), 2.90-1.51 (lOH, m), and 1.36 (3H, d, J 6.6 Hz). 

15 Description 5 

(2JR.3jg.4Jg.aR or Sf>-a-<r(2--Hvdroxvethvnsulfonvnmethy»-2-l(ljR)-l-r3,5>- 
bisarifluoromethvttphenvllethoxvUetrahvd ro>3--phenvl-2g-Pvran-4- 
iTiAiiliflnol* and 

r2g,81Z,4g,aS or iZ^-<ir(r(2-Hvdroxvethvnsulfonv l1methvll-2-f (lR)-l-r3,5> 
20 bis(trifluoromethvnphenvl1ethoxv^tetrahvdro--8 >-phenvl-2i^-rY^^t^-^ 
methanol 

3-CJhlorobenzenecarboperoxoic acid (77%, 268 mg, 1.2 mmol) was added to a 
solution of (2R,3B,4K,aR or iS)-a-{[(2-hydroxyethyl)thio]methyl}-2.{(ljR)-l-[3,5- 
bis(trifluoromethyl)phenyl]etho3Qr}tetrahydro-3-phenyl-2fl-pyran-4-methanoland 
25 (2R,3Jf2,4H,aS or lZ)-a-{[(2.hydroxyethyl)thio]methyl}-2-{(LR)-l-[3,5- 

bis(trifluoromethyl)phenyl]ethoxy}tetrahydro-3-phenyl-2H-pyran-4-methanol 
(Description 4; 1:1 mixture of alcohol epimers, 268 mg, 0.5 mmol) and sodium 
hydrogen carbonate (125 mg, 1.5 mmol) in dichloromethane (10 mL) and the 
mixtiure was stirred at room temperature for 1 hotir. Saturated aqueous sodium 
30 hydrogen carbonate (10 mL) was added and the mixture was extracted with 

dichloromethane (3 x 20 mL). The combined organic fractions were washed with 
saturated aqueous potassium carbonate (20 mL), dried (MgS04) and the solvent 
was evaporated imder reduced pressure to give the title compoxmd (1:1 mixture 
of alcohol epimers) as a colorless foam (276 mg, 97%). ^H NMR (500MHz, CDCla) 
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5 7.66 (IH, 8), 7.26 (3H, m), 7.18 and 7.15 (2H, each s), 7.09-7.04 (2H, m), 4.94 
(IH. m), 4.25 an 4.24 (IH, each d, J 8,2 Hz), 4.19 (IH, m), 4.01-3.91 (3H, m), 3.54 
(IH, m), 3.32-2.92 (4H, m), 2.88 and 2.54 (IH, each dd, J 11.5, 8.2 Hz), 2.22-1.46 
(5H, m), and 1.36 (3H, d, J 6.6 Hz). 

5 

Description 6 

r2JZ.3JZ.4Jft-2-rnm-l-r3.5-Bis(trifluoromethvniihenvne tho3cv1tetrahvdro- 
a-p1i P.w yl-2 g-pYf n w-4-methvl Benzenesulfonate 

Benzenesulfonyl chloride (1.036 L, 1.434 kg, 8.12 mol) was added slowly to a 

10 stirred, cooled (-13 °G) solution of (2B.3iJ,42?)-2-[(li?)-l-[3,5-his(trifluoromethyl)- 
phenyl]ethoxy]tetrahydro-3-phenyl-2H-pyran-4-methanol (WO 00/56727-Al; 
2.60 kg, 5.80 mol) and l,4-diazabicyclo[2.2.2]octane (1.041 kg, 9.28 mol) in ethyl 
acetate (26 L) and the resulting slurry was allowed to warm to 0 **C. Water 
(26 L) was added and the mixture was stirred at 20 "C to 25 °C for 90 minutes. 

15 The layers were separated and the organic layer was washed with hydrochloric 
acid (IM, 26 L) and aqueous sodium hydrogen carbonate (0.5M, 26 L). The 
solvent was evaporated under reduced pressvire to give the title compound. 
iH NMR (400MHz, CDCla) 5 7.75 (2H, m), 7.66 (IH, br s), 7.62 (IH, m), 7.48 (2H. 
m), 7.27-7.14 (5H, m), 6.89 (2H, m), 4.93 (IH, q. J 6.6 Hz). 4.20 (IH, d, c78.3 Hz), 

20 4.12 (IH, ddd, J 11.9, 4.6, 1.8 Hz), 3.81 (IH, dd, J 9.8, 3.1 Hz), 3.62 (IH, dd, J 
9.8, 6.9 Hz), 3.52 (IH, td, J^ll.9, 2.5 Hz), 2.51 (IH, dd, J 11.7, 8.3 Hz), 2.10 (IH, 
m), 1.77 (IH, m), 1.64 (IH, m), and 1.34 (3H, d, J 6.6 Hz). NMR (lOOMHz. 
GDCOs) 5 145.8. 137.7, 136.0, 133.9, 131.7 (q. Jcp 33.2 Hz). 129.4, 128.9, 128.0, 
127.6. 126.4, 123.3 (q, Jcf 272.8 Hz), 121.6 (m), 102.4. 73.9. 72.0, 64.7, 49.9, 39.9, 

25 28.3, and 24.6. 



Description 7 

r2lg.aR.4R^-4-^Azidomethv»-2-r(liZ^-l-r a.5-bi8(trifluoromethvDplienvn- 
f>tTioxv1tetrahvdro-3-phenvl-2H-pvran 
30 Sodium azide (0.165 g, 2.55 mmol) was added to a solution of (2i?,3jR,4iK)-2-[(lR)- 
l-[3,5-bi8(trifluoromethyl)phenyl]etho5y]tetrahydro-3-phenyl-2ff-pyran-4-methyl 
benzenesulfonate (Description 6; 0.5 g, 0.85 mmol) in N,N-dimethylformamide 
(10 mL) and the mixture was stirred at 50 "C for 3 hours. The mixtiure was 
cooled and diethylether (50 mL) was added. The mixture was washed with water 
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(x 5), the organic layer was dried (MgS04) and the solvent was evaporated tinder 
reduced pressure to give the title compound (0.4 g, 100%). NMR (400MHz, 
CDCls) 5 1.36 (3H, d, J 6.7 Hz), 1.59-1.69 (IH. m). 1.77-1.79 (IH, m), 1.93-2.04 
(3H, m), 2.56 (IH, dd, J 8.4, 11.5 Hz), 2.94 (IH, dd, .77.4, 12.1 Hz), 3.14 (IH. dd. 
5 J 3.1, 12.1 Hz), 3.51-3.58 (IH, m), 4.09-4.19 (2H, m), 4.23 (IH, d, J 8.2 Hz), 4.97 
(IH, q, ^6.5 Hz), 7.01-7.04 (2H, m), 7.17 (2H. s), 7.23-7.26 (3H, m), and 7,66 (IH, 
8). 

Description 8 

10 r2R.3g.4R)-2-mR^-l-r3.5-bis(trifliioromethvnplienv nethoxv1tetralivdro- 
3-phenvl-2Jf-pvran-4-methvlamine 

Palladium on carbon (10%, 50 mg) was added to a solution of (21?,3J2,4i?)-4- 
(azidomethyl)-2-[(ljR)-l-[3,5-bis(tri£luoromethyl)phenyl]ethoxy]tetrahydro-3- 
phenyl-2Jf-pyran (Description 7; 0.4 g, 0.85 mmol) in tetarahydrofuran (10 mL) 

15 and the mixture was stirred under hydrogen (1 atm.) for 1 hour. The mixture 
was filtered through Cehte™ and the solvent was evaporated omder reduced 
pressure to give the title compound (0.38 g, 100%). ^H NMR (400MHz, CDCla) 8 
1.36 (3H, d, J6.7 Hz), 1.48-1.65 (IH, m), 1.78-1.82 (2H, m), 2.30-2.36 (IH, m), 
2.44-2.52 (2H, m), 3.52-3.60 (IH, m), 4.09-4.27 (2H, m), 4.96 (IH, q, J 6.5 Hz), 

20 7.01-7.04 (2H, m), 7.17 (2H, s), 7.22-7.26 (3H, m), and 7.66 (IH, s). 



Example 1 

1-rr(2R.8JL4ltt-2-friJa-l-f8.5-Bis(trifluo romBthvnphenvnethoxy}- 
tetralivdro-3-f4-flnorop^ ft»iY^>-^^ -P^a"-^y^ ^™^<^^npiperazinone 

25 Hydrochloride 

Palladium on carbon (10%, 240 mg) was added to a solution of 
4-ben2yloxycarbonyl-l-[((2R,3iJ,4JQ-2-{(liQ-l-[3,5-bis(trifluoromethyl)phenyl]- 
ethoxy}tetraljydro-3-(4-fluorophenyl)-2H-pyran-4-yl)methyl]piperazinone 
(Description 1; 2.03 g, 2.98 mmol) in ethauol (20 mL) and the mixture was 

30 shaken under hydrogen (50 psi) for 2 hours. Further palladium on carbon (10%, 
270 mg) was added and the mixttu-e was shaken vmder hydrogen (50 psi) for a 
• further 2.5 hours. The mixture was filtered through CeUte™ and the solvent 
was evaporated under reduced pressxure. The residue was triturated with 
dichloromethane to give l.[((2R,3R,4R)-2-{(lR)-l-[3,5-bis(trifluoromethyl)phenyl]- 
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ethx)oqy}tetrahydrO'3'(4'fluorophenyl^^^ (153 g, 

94%). 

A portion (107 mg) was dissolved in methanol (1,5 mL) and poured onto an SCX 
cartridge (Varian Bond Elut™; 10 mL/500 mg). The cartridge was washed with 
5 methanol (4x2 mL), then eluted with methanolic ammonia (2M, 2x2 mL). The 
solvent was evaporated under reduced pressure, the residue was dissolved in 
ethyl acetate and ethereal hydrogen chloride (IM, 200 pi, 0.200 mmol) was 
added. The solvent was evaporated under reduced presstire and the residue was 
dried in vacuo to give the title compound as a colorless solid (100 mg, 86%). 

10 NMR (360MHz, CDaOD) 5 1.33 (3H, d, J 6.6 Hz), 1.48 (IH, dq, J 12.1, 4.6 Hz), 

1.70-1.74 (IH, m), 2.31-2.40 (IH, m), 2.44-2.49 (IH, m), 2.95 (IH, dd, J 13.8, 
5.4 Hz), 3. 12-3.20 (IH, m), 3.22-3.31 (2H, m), 3.35-3,43 (2H, m), 3.54-3.69 (3H, 
m), 4.10 (IH, dd, J 11.7, 3.2 Hz), 4.25 (IH, d, J 8.1 Hz), 5.01 (IH, q, J 6.4 Hz), 
6.97 (2H, t, J 8.7 Hz), 7.15-7.19 (2H, m), 7.31 (2H, s), and 7.74 (IH, s). m/z (ES^) 

15 291 (M+l-CioHsFeO). 

Example 2 

l-rr(2g,3fi.4g^-2-<(lR^-l-r3>5-Bis(trifliioromethv npheiivnethoxvV- 
t^i:yali vdro4t^4-fluorophenvtt-? »^PY^«i^-4-v»methvl1'4- 
20 methvlpiperazinone Hydrochloride 

Sodixmi triacetosyborohydride (153 mg, 0-728 mmol) was added to a solution of 
l-[((2B,3J2,4iQ-2-{(lR)-l-[3,5-bis(trifluoromethyl)phenyl]etho^}tetrahydro-3-(4- 
fluorophenyl)-2ir-pyran-4-yl)methyl]piperazinone (Example 1; 100 mg, 
0.182 mmol) and aqueous formaldehyde (38%, 52.5 pi, 0.728 mmol) in 

25 dichloroethane (10 mL) and the mixture was stirred at room temperature for 

16 hoTirs. Further aqueous formaldehyde (38%, 1.0 mL, 13.7 mmol) and sodium 
triacetoxyborohydride (200 mg, 0.943 mmol) were added and the mixture was 
stirred at room temperature for 24 hours. The solvent was evaporated under 
reduced pressure and dichloromethane (5 mL) and saturated aqueous sodium 

80 hydrogen carbonate (5 mL) were added. The layers were separated and the 
organic layer was poured onto an SCX cartridge (Varian Bond Elut™; 
10 mL/500 mg). The cartridge was washed with methanol (4x2 mL), then 
eluted with methanolic ammonia (2M, 2x2 mL). The solvent was evaporated 
under reduced pressure, the residue was dissolved in ethyl acetate and ethereal 
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hydrogen chloride (IM, 146 {jI, 0.146 mmol) was added. The solvent was 
evaporated under reduced pressure and the residue was dried in vacuo to give 
the title compound (79.4 mg. 74%). NMR (400MHz, CDaOD) 5 1.33 (3H, d, J 
6.6 Hz), 1.46 (IH, dq, J 12.3, 4.7 Hz), 1.66-1.70 (IH, m), 2.32-2.39 (IH, m). 2.42- 
5 2.49 (4H, m). 2.72-2.81 (IH, br), 2.82-2.89 (3H, m), 3.11-3.17 (2H, m). 3.27-3.40 
(2H, m), 3.46-3.50 (IH, m), 3.56-3.66 (IH, m), 4.07-4.11 (IH, m), 4.25 (IH, d, J 
8.2 Hz), 5.00 (IH, q, J 6.6 Hz), 6.94-6.98 (2H, m), 7.14-7.17 (2H, m), 7.31 (2H, s), 
and 7.73 (IH, s). m/z (ES+) 563 (M+1), 305 (M+l-CioHsFeO). 

10 Example 3 

1-r((2JZ.3.R.4.R^-2-f(lfi)-l-r3..'S-Bis(trifluoromethvn nhenvnethoxvl- 
tetrahvdro-3-(4-fluorophenvl>-2iy-Pvran- 4-vDmethvll-4- 
ethvlpjperazinone Hvdrochloride 

Prepared from l-[((2i?,3J?,4Z?)-2-{(U2)-l-[3,5-bis(trifluoromethyl)phenyl]ethoxy>- 
15 tetrahydro-3-(4-£luorophenyl)-2fr-pyran-4-yl)methyl]piperazinone (Example 1) 
and acetaldehyde according to the method of Example 2. NMR (400MHz, 
CDsOD) 5 1.14 (3H, t, J 7.2 Hz), 1.33 (3H, d. J 6.6 Hz). 1.46 (IH, dq, J 12.4, 
4.7 Hz). 1.69 (IH, dd, c74.0, 2 Hz), 2.32-2.38 (IH, m), 2.43-2.48 (IH. m). 2.62-2.74 
(3H, br). 2.88 (2H, dd, J 13.7. 4.9 Hz), 3.12-3.15 (2H. m), 3.22-3.39 (3H, m), 3.59 
20 (IH, dt, J 12.2, 2.1 Hz), 4.07-4.11 (IH, m), 4.25 (IH, d, J 8.2 Hz), 5.00 (IH. q, J 
6.5 Hz), 6.93-6.98 (2H. m), 7.14-7.18 (2H, m), 7.31 (2H. s), and 7.73 (IH, s). m/z 
(ES+) 577 (M+1), 319 (M+l-CioHaFeO). 

Example 4 

25 1 .U(2R.aR.4m-2-((im-^ -ra.5-Bis(trifluorome thvftphenvnethoxy>- 
f.fttrahvdro-3-r4-flnoropl ienvn-2g..pvran-4-vDmethvn-4-(l- 
methvlethyttpiperazinone 

Prepared from l-[((2iJ,3B,42?)-2-{(U2)-l-[3,5-bi8(trifluoromettiyl)phenyl]ethoxy>- 
tetrahydro-3-(4-£luorophenyl)-2fr-pyran-4-yl)methyl]piperazinone (Example 1) 
30 and acetone according to the method of Example 2. ^H NMR (360MHz, CDsOD) 5 
0.99 (6H, d, J 6.5 Hz), 1.33 (3H, d, J 6.6 Hz), 1.45 (IH. dq. J 12.3. 4.5 Hz), 1.65- 
4.70 (IH. m). 2.32-2.55 (4H, m), 2.63 (IH, m), 2.88-3.03 (4H, m). 3.12-3.18 (IH, 
m). 3.27-3.23 (IH, m), 3.59 (IH, dt, J 12.2, 2.1 Hz), 4.06-4.13 (IH, m), 4.23 (IH, d. 
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J8.1 Hz), 5.01 (IH, q, J 6.5 Hz). 6.92-6.96 (2H, m). 7.12-7.17 (2H. m), 7.31 (2H, 
s). and 7.73 (IH, s). m/z (ES*) 591 (M+1), 333 (M+l-CioHsFsO). 

Example 5 

5 l-r(r2R.3B.4ia-2-(riI»-l-r3.5-Bisftrifluoro iiaethvttphenvnethoxy>- 
te<jahvdro-8-f4-flMoroiilienv n-2g-pvran-4-vl)methYl1-4- 
cvclohexvlpi^erazinone 

Prepared from l.(((2B,3i?.4lQ-2-{(li?)-l-[3,5-bis(tri£luoromethyl)plienyl]ethoxy}- 
tetrahydro-3-(4-£luorophenyl)-2JEr-pyran-4-yl)methyl]piperazinone (Example 1) 

10 and cydohexanone according to the method of Example 2. ^H NMR (400MHz, 

CDsOD) 5 1.18-1.29 (6H, m), 1.33 (3H, d, J 6.6 Hz), 1.45 (IH, dq, J 12.4, 4.7 Hz). 
1.60-1.69 (2H, m), 1.78-1.80 (4H, m). 2.20-2.25 (IH, m), 2.32-2.38 (IH, m), 2.40- 
2.47 (IH, m), 2.54-2.59 (IH, m), 2.90-3.01 (2H, m), 3.01-3.17 (2H, m), 3.27-3.32 
(2H, m), 3.59 (IH, dt, J 12.2, 2.1 Hz), 4.06-4.12 (IH, m). 4.23 (IH, d, J 8.2 Hz), 

15 5.00 (IH, q, J 6.6 Hz), 6.94 (2H, t, J 8.8 Hz), 7.12-7.17 (2H, m), 7.30 (2H, s), and 
7.73 (IH, s). m/z (ES+) 373 (M+l-CioHsFeO). 

Example 6 

1 -f r(2g.8g.4g^-2-<ri«^-l-r3.S-Bis(trifl iioi-omethvnphenvll ethoxyl- 
20 tetralivdro-3-f4-fliioroplienvn-2 H-Pvran-4-vl)methvn-4- 
(t.Af.ralivdropvran-4-vttpiper azinone 

Prepared from l-[((2R,3JJ,4R)-2-{(U?)-l-[3,5-bis(tri£luoromethyl)phenyl]ethoxy}- 
tetrahydro-3-(4-fluorophenyl)-2H-pyTan-4-yl)methyl]piperazmone (Example 1) 
and tetrahydro-4H-pyran-4-one according to the method of Example 2. »H NMR 

25 (360MHz, CDsOD.) 8 1.35 (3H, d, J 11.8 Hz), 1.39-1.51 (3H, m), 1.64-1.75 (3H, 
m). 2.33-2.48 (4H, m), 2.55-2.61 (IH, m), 2.90-3.03 (3H, m), 3.11-3.18 (IH, m), 
3.28-3.39 (4H, m), 3.59 (IH, dt, J 11.0, 1.8 Hz), 3.94 (2H, dd, J 10.0, 3.3 Hz), 
4.06-4.11 (IH, m), 4.24 (IH, d, J 7.3 Hz), 5.00 (IH. q, J 5.9 Hz), 6.92-6.97 (2H. 
m), 7.12-7.16 (2H, m), 7.31 (2H. s), and 7.73 (IH, s). m/z (ES+) 375 (M+1- 

30 CioHsFeO). 
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Example 7 

l-rr(2g.3.R.4Jg)-2-<nR)-l-r3.S-Bisftrifluorometli vnphenvnethoxv>- 
tetrahvdro-3-(4-fluorophenvn-2g-pv raii-4-vnmethvn-4-(l- 
methvloiperidin-4-vl)piperazinone 
5 Prepared from l-[((2JS,3i?,4B)-2-{(li2)-l-[3,5-bi8(trifluoromethyl)phenyl]ethoxy}- 
tetraliydro-8-(4-fluoroplienyl)-2H-p3n:an-4-yl)methyl]piperazinone (Example 1) 
and l.methyl-4-piperidinone according to the method of Example 2. NMR 
(360MHz. CJDsOD) 5 1.33 (3H, d, J 5.9 Hz), 1.43-1.55 (5H. m), 1.64-1.68 (2H, br). 

1.80-1.83 (2H, br), 2.12-2.28 (3H, m), 2.33 (3H, s), 2.42-2.46 (2H. m), 2.55-2.63 
10 (IH, m), 2.91-3.02 (4H. m), 3.10-3.15 (2H, m), 3.56-3.62 (IH, m), 4.07 (IH. dd. J 

10.7, 4.0 Hz), 4.23 (IH, d. J 7.3 Hz), 5.00 (IH, q, J 6.2 Hz), 6.94 (2H, t, J 7.8 Hz), 

7.13-7.16 (2H, m), 7.30 (2H, s), and 7.73 (IH, s). m/z (ES+) 646 (M+1), 388 (M+1- 

CioHsFeO). 

15 Example 8 

1-ya2fi.3ig.4R)-2-{^lR^-l-r3.5-Ris(trifluor omethvl)phenvnethoxy}- 

t«t.ralivdro-3-^4-fluoropTienvn-2J5r -pvraii-4-vDmethYll-4r 

phenvlpiperazinone 

A degassed flask was charged with tris(dibenzylideneacetone)dipa]ladium(0) 
20 (0.88 mg, 0.96 Mmol), 2-(dicyclohexylphosphino)biphenyl (1.34 mg, 3.8 jtmol) and 
sodium iert-butoxide (51.5 mg, 0.536 mmol). Toluene (1.54 mL) then 
bromobenzene (80.7 jd, 0.77 mmol) were added, followed by l-[((2R,3B,4i?)-2- 
{(li2)-l-[3,5-bis(tri£luoromethyl)phenyl]ethoxy}tetrahydro-3-(4-fluorophenyl)-2H- 

pyran-4-yl)methyI|piperazinone (Example 1; 250 mg, 0.456 mmol) in toluene 
25 (2 mL) and the mixture was stirred at 80 "C for 18 hours. Further bromobenzene 
(80.7 jd, 0.77 mmol), sodium ter«-butoxide (51,5 mg, 0.54 mmol), 
tris(diben2ylideneacetone)dipalladium(0) (0.88 mg, 0.96 junol) and 
2-(dicyclohexylphosphino)biphenyl (1.34 mg, 3.8 Mmol) were added and the 
mixture was stirred at 80 "C for 3 hours. The mixture was cooled, diluted with 
30 ether (100 mL) and ffltered through CeHte™. The solvent was evaporated under 
reduced pressure and the residue was purified by flash column chromatography 
on siHca gel. eluting with CH2Ca2/EtOAc/NH8(Aq.) (84:15:1) to give the title 
compound (165 mg, 58%). « NMR (360MHz. CODaOD) 8 1.33 (3H, d, J 6.6 Hz), 
1.48 (IH, dq, J 12.2, 4.7 Hz). 1.64-1.69 (IH, m), 2.35-2.43 (IH. m), 2.44-2.49 (IH, 
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m). 2.96 (IH, dd, J 13.6, 5.2 Hz). 3.13-3.41 (5H, m), 3,54-3.70 (3H. m). 4.07 (IH, 
dd, J 11.7. 3.2 Hz), 4.26 (IH. d, J 8.1 Hz). 5.00 (IH, q, J 6.5 Hz). 6.81-6.86 (3H, 
m), 6.94 (2H, t, J 8.7 Hz), 7.15-7.25 (4H, m), 7.31 (2H, s), and 7.73 (IH, s). m/z 
(ES+) 625 (M+1), 367 (M+l-CioHsFeO). 

5 

Example 9 

1 J^(^2RJ&IL4R^-^^(^ RUl-r3.S-Bi8ftriflu oromethv1>phenvnethoxvV- 
tetrflhvdro-3-(4-fliinrophep vlV2g-pvran-4-vDmethYl1-4-^PYrid-3= 

yttpinerazinone 

10 A degassed flask was charged with tris(dibewlideneacetone)dipalladiTim(0) 
(3.2 mg, 3.5 nmol), (Ji?)-(+)-2,2'-bis(diphenylphosphino)-l,r-binapthyl (8.3 mg, 
13.3 nmol) and sodium «er«-butoxide (103 mg, 1.07 mmol). Toluene (2 mL), then 
l-[((2E,3i2.412)-2-{(lJ2)-l-[3,5-bis(trifluoromethyl)phenyl]etho^}tetrahydro-3-(4- 

fluorophenyl)-2ff-pyran-4-yl)methyl]piperazuione (Example 1; 250 mg, 
15 0.456 mmol) in toluene (2 mL) were added, followed by 3-bromopyridine (103 m1, 
1.06 mmol) and the mixture was stirred at 80 °C for 16 hours. The mixture was 
. cooled, diluted with ether (100 mL) and filtered through Celite*™. The solvent, 
was evaporated under reduced pressure and the residue was piirified by flash 
column chromatography on sflica gel, eluting with CH2Cl2/EtOAc/NH3(Aq.) 
20 (792:8:1). The residue was dissolved in methanol (1.5 mL) and poiured onto an 
sex cartridge (Varian Bond Elut™; 10 mL/500 mg). The cartridge was washed 
with methanol (4x2 mL), then eluted with methanolic ammonia (2M, 2x2 mL). 
The solvent was evaporated under reduced pressure to give the title compound 
(131 mg, 46%). iH NMR (400MHz, CODCJla) 5 1.37 (3H, d, J 5.9 Hz), 1.53-1.63 (IH, 
25 m), 1.68-1.72 (IH, m), 2.21-2.29 (IH. m), 2.48-2.53 (IH, m), 2.97 (IH, dd, J 12.3, 
4.4 Hz), 3.16-3.30 (3H, m), 3.37-3.42 (IH. m), 3.47-3.55 (2H, m), 3.69-3.80 (2H, 
m), 4.09-4.16 (2H. m), 4.92-4.97 (IH. m), 6.93-6.99 (2H, m), 7.04-7.10 (3H. m). 
7.16-7.27 (3H, m), 7.68 (IH. s), 8.12 (IH. s). and 8.21 (IH, s). m/z (ES+) 368 (M+l- 
CioHsFeO). 



30 
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Example 10 

4-ffr2R.3JZ.4Jft-2-f(lJg>-l-r3.5-Bis(trifluoromethv»phenvnethoxvl- 
tef.i'aTi ydro-3-i>henyl-2g-pvraii-4-vDmethvnpiperazinone 
Prepared from (2jK,3i2,4JQ-2-{(li0-l-[3,5-bis(trifluoromethyl)phenyl]ethoxy}- 
5 tetrahydro-3-phenyl-2fr-pyran-4-carboxaldehyde (WO 00/56727.A1) and 

piperazdnone according to the method of Example 2. NMR (360MHz, CDCla) 8 
7.66 (IH, s), 7.26-7.16 (5H, m), 7.01 (2H, m). 6.00 (IH, br s), 4.92 (IH, q, J 
6.5 Hz), 4.19 (IH, d. J 8.3 Hz), 4.12 (IH, br d, J 12 Hz), 3.52 (IH. br t, J 12 Hz), 
3.28-3.18 (2H, m). 3.07 (IH. d, J 16.5 Hz), 2.77 (IH, d, J 16.5 Hz). 2.52-2.34 (3H, 
10 m), 2.17-1.91 (4H, m), 1.45 (IH, m), and 1.36 (3H. d, J 6.5 Hz), m/z (ES+) 531 
(M+1). 273 (M-Hl-CioHaFeO). 

Example 11 

4-rfr2JK.3jR.4Jg>-2-f(ljR^-l-r3.5-Bis(trifluorometlivl>plienvllethoxvl- 
15 tetrahvdro-3-(4-fluorophenvtt-2j5r-Pvran-4-vnme thvnpiperazinone 

Prepared from (2i2,3J?,4jR)-2-{(lJQ-l-[3,5-bi8(trifluoromethyl)phenyl]ethoxy}- 
tetrahydro-3-(4-fluorophenyl)-2H-pyran-4-carboxaldehyde (W O 03/022839-Al) 
and piperazinone according to the method of Example 2. ^H NMR (400MHz, 
CDCla) 5 7.68 (IH, s), 7.17 (2H, s), 7.01-6.92 (4H. m). 5.70 (IH, br s), 4.95 (IH, q, 
20 J 6.6 Hz), 4.14 (2H, m), 3.51 (IH. br t, J 12 Hz), 3.30-3.20 (2H, m), 3.08 (IH, d, J 
16.5 Hz), 2.78 (IH, d, J 16.5 Hz), 2.48 (IH, m), 2.40 (2H. m). 2.15-1.85 (4H, m), 
1.44 (IH. m). and 1.37 (3H, d. J 6.5 Hz), m/z (ES*) 549 (M+1), 291 (M+1- 
CioHsFeO). 

25 Example 12 

4-fr/2».aa.4R^2-<riin-l-f8.5-Bi8rtriflu6 rometlivnph6nvnethoxvl- 

t.ft*rahvdro-3-^4-fluorophenvtt-2£r -Pvran-4-vninetlivn-l- 

methvlpiperazinone 

Prepared fix>m (2R,312,4R)-2-{(li?)-l-[3.5-bi8(trifluoromethyl)phenyl]etho:^}- 
30 tetrahydro-3-(4-fluorophenyl)-2ff-pyran-4-carboxaldehyde (WO 03/022839-Al) 
and 1-methylpiperazinone according to the method of Example 2. »H NMR 
(360MHz, CDCI3) 8 7.68 (IH, s), 7.17 (2H, s), 7.00-6.92 (4H. m), 4.95 (IH, q, J 
6.6 Hz), 4.14 (2H, m), 3.50 (IH, br t, J 12 Hz). 3.24 (IH, m), 3.14 (IH, m), 3.08 
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(IH, d. J 16.2 Hz), 2.89 (3H, s), 2.74 (IH, d, J 16.2 Hz). 2.50-2.37 (3H. m). 2.11 
(IH. m), 1.99-1.85 (3H, m), 1.42 (IH. m), and 1.36 (3H. d, J 6.6 Hz). 

Example IS 

5 4-fr^2B.8g.4jg^-2-((llZ)-l-r8.S-Bis( tHfliiororoethvDiihenvnethoxv>- 
tefra1ivdro-3-r4-fliioroplieii vn-2g-PvrP«-4-vnmcthvn-l- 

ethvlpinerazinone 

Prepared from (2fi,3J?.4i0-2-{(lJ?)-l43.5-bis(trifluoromethyl)plienyl]eilioxy}- 
tetrahydro-3-(4-£luorophenyl)-2i3-pyran-4-carboxaldehyde (WO03/022839) and 

10 l-ethylpiperazinone according to the method of Example 2. »H NMR (360MHz, 
CDCI3) 5 7.68 (IH, s), 7.17 (2H, s), 7.00-6.92 (4H, m). 4.94 (IH, q, J 6.6 Hz), 4.14 
(2H. m), 3.50 (IH. br t. J 12.Hz), 3.36 (2H. q, J 7.2 Hz). 3.22 (IH, m), 3.13 (IH, 
m). 3.08 (IH. d. J 16.0 Hz), 2.74 (IH, d, J 16.0 Hz), 2.50-2.37 (3H, m). 2.12 (IH, 
m), 2.00-1.86 (3H. m), 1.44 (IH. m), 1.36 (3H, d. J 6.6 Hz), and 1.08 (3H, t. J 

15 7.2 Hz), m/z (ES+) 577 (M+1), 319 (M+l-CioHsFeO). 

Example 14 

4-rf(2R.3Jg.4Je^-2-((lR^-l-r3.5-Bis(trifiuorometh vnphenvllethoxy)- 
t.ftf.rahvdro-3-(4-flporopbeiivtt-2g-P vran-4-vDmetlivn-l- 

20 phenvlpiperazinone 

Prepared from (2K,3J2,4B)-2-{(li?)-l-[3,5-bi8(trifluoromethyl)phenyl]ethoxy}- 
tetrahydro-3-(4-fluorophenyl)-2H-pyran-4-carboxaldehyde (WO 03/022839-Al) 
and 1-phenylpiperazinone (Tei-Xett. 1998, 39, 7459-7462) according to the 
method of Example 2. ^H NMR (400MHz. CDCas) 5 1.36 (3H, d, J 6.6 Hz), 1.44- 

25 1.52 (IH, m), 1.58-1.62 (IH, m). 1.59-2.10 (2H. m), 2.19 (IH, dd, J 12.2, 10.0 Hz), 
2.44 (IH, dd, 11.1, 8.4 Hz), 2.53-2.58 (IH, m), 2.61-2.67 (IH. m), 3.26 (IH, d, J 
16.4 Hz), 2.93 (IH, d, J 16.4 Hz), 3.45-3,65 (3H, m), 4.15 (IH, d, J 8.4 Hz), 4.11- 
4.17 (IH. m), 4.96 (IH. q, «76.6 Hz), 6.93-7.03 (4H. m), 7.18 (2H, s), 7.19-7.27 
(3H. m). 7.35-7.40 (2H, m), and 7.68 (IH. s). m/z (ES+) 625 (M+1), 367 (M+1- 

30 CioHaFeO). 
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Example 15 

it-r(f2fl.3g.4Jg>-2-l(lfi>-l-r3.R-Bis(trifltt oromethvnpheiivnethoxv)- 
».etrfthvdro-3-r4-fliiorophep vn-2g-Dvran-4-yl>methvn-l-(pyrid-8- 

yl^pi perazinone 

5 Prepared from (2i?,3i2,42J)-2-{(ljR)-l-[3,5-bis(trifluoromethyl)phenyl]ethoxy}- 
tetrahydro-3-(4-fluorophenyl)-2H-pyran-4-carboxaldehyde (WO 03/022839-Al) 
and l-(3-pyridinyl)pipera2anone (WO 01/44250-Al) according to the method of 
Example 2. »H NMR (360MHz, CDCas) 5 1.36 (3H, d, J 6.6 Hz), 1.42-1.58 (IH, 
m). 1.58-1.62 (IH, m), 1.94-2.10 (2H. m), 2,20 (IH, dd, J 12.2, 10.0 Hz), 2.44 (IH. 
10 dd, 11.1. 8.4 Hz), 2.56-2.61 (IH, m), 2.64-2.70 (IH. m). 2,97 (IH, d, J 16.6 Hz), 
3.27 (IH, d, J 16.6 Hz), 3.49-3.56 (2H, m), 3.63-3,68 (IH, m), 4.15 (IH, d, J 
8.4 Hz), 4.14-4.18 (IH, m), 4.96 (IH. q, J6.6 Hz), 6.93-7.03 (4H. m). 7.18 (2H. s), 
7.31 (IH, dd, J 5.4, 4.8 Hz), 7.61-7.65 (IH, m), 7.68 (IH, s), 8.48 (IH, dd, J 4.8, 
1.4 Hz), and 8.53 (IH, d, J 2.3 Hz), m/z (ES+) 626 (M+1), 368 (M+l-CioHsFeO). 

15 

Example 16 

4-r(r2jg.3S.4S>-2-((lR)-l-r3.5-Bis(trifluorometh vnohenvnetlioxy>- 
tetralivdro-3-(4-fluorophenvn-2g-Pvran-4-v nmethvllpiperazinone 
Prepared from (2i?,3S,4S)-2-{(li?)-l-[3.5-bis(trifluoromethyl)phenyl]ethoxy}- 

20 tetrahydro-3-(4-fluorophenyl)-2fr-pyran-4-carboxaldehyde (Description 2) and 

piperazinone according to the method of Example 2. ^H NMR (400MHz, CDCla) 5 
7.62 (IH, s), 7.18 (4H, m), 7.00 (2H. m), 5,80 (IH, br s), 4.89 (IH, q, J 6.6 Hz), 
4.38 (IH, d, J 2,2 Hz), 3,99 (IH, br t, J 12 Hz), 3,76 (IH. br d. J 12 Hz), 3,37 (IH, 
m), 3.28 (IH, m), 3.25 (IH. d, J 16.6 Hz), 2.88 (IH, d, J 16.6 Hz), 2.65-2.40 (4H, 

25 m), 2.15-2.00 (3H, m), 1.47 (IH. m), and 1.46 (3H, d, J 6.6 Hz), m/z (ES+) 549 
(M+1), 

Example 17 

4-fr(2Jg.8S.4Sf>-2-friJft-l-r8.5-Bis(trifltto romethvnpbenvllethoxyl- 
30 tetrahvdro-3-(4-fluorophenv» -afr-pvr«n-4-vDmethvll-l- 
methvlpiperazinone 

Prepared from (aR,3S,4S)-2-{(LK)-l-[3,5-bis(trifluoromethyl)phenyl]ethoxy}. 
tetrahydro-3-(4-fluorophenyl)-2H-pyran-4-carboxaIdehyde (Description 2) and 
1-methylpiperazinone according to the method of Example 2. ^H NMR (400MHz, 
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CDCla) 5 7.62 (IH, s), 7.18 (4H. m). 7.00 (2H. m). 4.89 (IH. q, J 6.6 Hz), 4.38 (IH, 
d, J 2.4 Hz), 3.98 (IH, br t. J 12 Hz), 3.75 (IH, br d, J 12 Hz), 3.34 (IH, m), 3.28 
(IH, d, J 16.1 Hz), 3.20 (IH, m), 2.94 (3H, s). 2.83 (IH, d, J 16.1 Hz), 2.65-2.45 
(4H, m), 2.15-1.95 (3H, m), 1.46 (3H, d, J 6.6 Hz), and 1.45 (IH, m). m/z (ES+) 
5 563 (M+1). 

Example 18 

4- f<r2g.3S.4S>-2-ffllZWl-r8.5-Bia(trifluoromethYn phciivnethoxvl- 
tetrahvdro-3-<'4-fluoroplicnvlV2g-Dvran-4- vnmethvl1-l- 

10 cthvlpiperazinone 

Prepared from (2fi,3S,4S)-2-{(ljR)-l-[3,5-bis(trifluorometliyl)phenyl]ethoxy}- 
tetrahydro-3-(4-fluoroplienyl)-2H-pyran-4-carboxaldehyde (Descaription 2) and 
1-ethylpiperazinone according to the method of Example 2. ^H NMR (400MHz, 
CDCas) 5 7.62 (IH, s), 7.17 (4H, m), 7.00 (2H, m), 4.89 (IH, q, J 6.6 Hz), 4.38 (IH, 

15 d. J 2.4 Hz), 3.98 (IH, br t, J 12 Hz), 3.75 (IH, br d, J 12 Hz), 3.41 (2H, q, J 
7.2 Hz), 3.30 (IH, m), 3.27 (IH, d. J 16.2 Hz), 3.18 (IH, m), 2.83 (IH. d, J 
16.2 Hz), 2.65-2.45 (4H, m), 2.15-1.95 (3H, m), 1.46 (3H, d, J 6.6 Hz), 1.45 (IH, 
m), and 1.12 (3H, t, J 7.2 Hz), m/z (ES+) 577 (M+1). 

20 Example 19 

4-r(r2g.8Jg.4a)-2-fflg^-l-r3.5-Bisrtrifluoromethv npTieiivnethoxvi- 
tetralivdro-8-^3 i ^ifliiorophenvn-2i y-Pvraii-4-vnmetlivnthiomornholine 

1.1-dioxide 

Thiomorpholine 1,1-dioxide (15 mg, 0.11 mmol) was added to a solution of 
25 (2fi,3R,4R)-2-{(lj?)-l-[3,5-bis(trifluoromethyl)phenyl]ethoxy>tetrahydro-3-(3,4- 
difluorophenyl)-2£r-pyran-4-carboxaldehyde (WO 02/16344-Al, 25 mg, 
0.052 mmol) in dichloromethane (5 mL) and the mixttire was stirred at room 
temperature for 1 hour. Sodium triacetoxyborohydride (16 mg, 0.075 mmol) was 
added and the mixture was stirred at room temperature for 24 hours. Saturated 
30 aqueous sodiiun hydrogen carbonate (6 mL) was added and the layers were 

separated. The aqueous layer was extracted with dichloromethane (5 mL), the 
organic phases were combined and the solvent was evaporated under reduced 
pressure. The residue dissolved in DMSO (1 mL) and purified by mass directed 
HPLC (Waters X-Terra™ 1^ C-8 19x100mm; water/acetonitrile/0.1%TFA 
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gradient; collected fractions were evaporated to dryness in Genevac™ HT-8 
evaporator) to give the title compound as a colorless solid (19 mg, 61%). NMR 
(400MHz, DMSO-de) 5 1.29 (4H, d. J 6.5 Hz), 1.86-1.75 (IH, m), 2.14-2.05 (2H, 
m), 2.42-2,26 (2H, m), 2.75-2.64 (IH, m), 2.96-2.86 (IH, m), 3.03 (2H, d, J 
5 14.7 Hz), 4.04-3.97 (IH, m). 4.32 (IH. d, J 8.4 Hz), 5.06-4.99 (IH, m). 6.98 (IH. s), 
7.26-7.17 (3H, m), 7.39 (2H, s), and 7.89 (IH, s). m/z (APci+) 602 (M+1). 

Example 20 

4-rrr2g.3.R.4itt-2-<flJ»-l-r8.S-Bis(trifltt oromethvnplienvnetlioxvV- 
10 tetrahvdro-a-plienvl-2yy-nvran-4-vttmethvn thiomorphoHne iq-dioxide 
Prepared from (2B,3ii,4B)-2-{(LR)-l-[3,5-bis(trifluoromethyl)phenyllethoxy}- 
tetraliydro-3-plienyl-2£r-pyran-4-carboxaldehyde (WO 00/56727-Al) and 
thiomorpholine 1,1-dioxide according to the method of Example 19. »H NMR 
(400MHz, DMSO-de) 8 1.27 (4H, t, J 6.9 Hz), 1.84 (IH, d, J 13.2 Hz), 2.16-1.97 
15 (3H, m), 2.34 (IH, t, J 9.5 Hz). 2.70 (2H, t, J 6.6 Hz), 2.87 (3H. s). 3.57 (IH, t, J 
11.3 Hz) 4.01 (IH, dd, J 3.5, 11.3 Hz), 4.34 (IH, d. J 8.4 Hz), 5.04 (IH, d, J 
6.5 Hz), 7.21-7.11 (5H, m), 7.37 (2H, s), and 7.85 (IH, s). m/z (APci^) 566 (M+l). 

Example 21 

20 l-rr(21Z.a.R.4m-2-((lie)-l-r8.5-Bis(trifluorom cthvnphenvllethoxyl- 
tetrahvdri>-3-plienvl-2g-Pvran-4-vn methvll-2-pvrrQlidinone 
Prepared from (2i2.3i?,4B)-2-[(LB)-l-[3.5-bis(trifluoromethyl)phenyl]ethoxy]- 
tetrahydro-3-phenyl-2H-pyran-4-methyl benzenesulfonate (Description 6) and 
2-pyrroUdinone according to the method of Description 1. »H NMR (400MHz. 

25 CDCla) 5 1.35 (3H. d. J 6.7 Hz), 1.49-1.59 (IH, m). 1.63 (IH, m), 1.70-1.82 (2H, 
m), 2.07-2.27 (3H. m), 2.48 (IH, dd, J 8.2, 11.3 Hz), 2.83 (IH. dd, J 5.1, 14.1 Hz), 
3.04 (IH. ddd, J 6.3. 8.2. 9.4 Hz), 3.12 (IH. ddd. J 6.3, 8.2, 9.4 Hz). 3.19 (IH, dd. 
J 8.2, 13.7 Hz), 3.50 (IH. dt, J 2.7, 13.1 Hz), 4.12 (IH. ddd, J 2.0, 4.2, 11.7 Hz), 
4.15 (IH, d, J 8.2 Hz), 4.93 (IH, q, J 6.3 Hz), 7.05 (2H, m), 7.16 (2H, s), 7.20-7.27 

30 (3H, m). and 7.66 (iH, s). 
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Example 22 

l- [< f2fZ ,aR.4JZ^-2-{^1R'>-l-r3.5-Bis(trifluo i-*^in«tlivnphenvnethoxv>- 
<^^f^«I. Y^i-oJl-iilienvl-2g-i»vran - 4-vnmethvl1-2.5-PvrroUdinedione 
Prepared from (2B.3JJ,4ZQ-2-[(lJ?)-l-[3,5-bis(trifluoromethyl)phenyl]ethoxy]- 

5 tetrahydro-3-plienyl-2H-pyran-4-methyl benzenesulfonate (Description 6) and 
2,5-pyrrolidinedione according to the method of Description 1. »H NMR 
(400MHz, (3DC18) 8 1.33 (3H, d. J 6.7 Hz), 1.50 (IH, m), 1.62 (IH. m), 2.08-2.20 
(4H, m), 2.46-2.59 (2H, m), 3.23 (IH, dd, J 5.9, 13.3 Hz), 3.44 (IH, dd. J 8.2, 
13.7 Hz). 3.24 (IH, dd, J 5.9, 14.1 Hz), 3.27 (IH, d, J 6.3 Hz), 3.52 (IH, dt. J 2.3, 

10 12.1 Hz), 4.05 (IH, d, J 7.8 Hz), 4.11 (IH, m), 4.88 (IH, q, J 6.7 Hz), 7.04 (2H. m), 
7.08 (2H, s), 7.16-7.25 (3H, m), and 7.63 (IH, s). 

Example 23 

1- Trr2R.3iZ.4R^-2-friR)-1-r3.5-Bis(t r ifluoromethvl)phenvnethoyy}- 
15 t.Af.ra1ivdro-a-phenvl-2y-pvraii-4-vnmethvn-2-iTnidaz olidinone 

Prepared from (2iR,3i?,4i2)-2-[(li2)-l-[3,5-bis(trifluoromethyl)phenyl]ethoxy]- 
tetrahydro-3-phenyl-2H-pyran-4-methyl benzenesiJfonate (Description 6) and 

2- imidazoUdinone according to the method of Description 1. ^H NlVOl (400MHz. 
CDCls) 8 1.36 (3H, d, e/6.7 Hz), 1.45-1.55 (IH, m). 1.74 (IH, m), 2.01-2.14 (2H, 

20 m), 2.48 (IH, dd, J 8.2, 11.3 Hz), 2.76 (IH, dd, J 4.7, 14.1 Hz). 3.04 (IH, dd. J 8.6, 
14.5 Hz), 3.09-3.24 (4H. m), 3.52 (IH. dt, J2.0, 11.7 Hz), 4.07 (IH, s), 4.14 (IH, 
m), 4.17 (IH, d, J8.2 Hz), 4.94 (IH, q, J 6.7 Hz), 7.05 (2H, m), 7.16 (2H. s). 7.20- 
7.25 (3H, m), and 7.66 (IH, s). 

25 Example 24 

i- f(r2jg.3JZ.4R>-2-f(liR-l-T"^-™s^*' ^ "°''***"^*^^^^^^^"^^^^*^*'^^^ 
f^fv5.hvdrn-3-iihen^1-gg-»vran- 4 -vnmethvl1.^-methvl-2-imidagQUdinone 

Prepared from (2B.3ie,4i2)-2-[(li?)-l-[3,5-bis(trifluoromethyl)phenyllethoxy]- 

tetrahydro-3-phenyl-2H-pyran-4-methyl benzenesulfonate (Description 6) and 

30 l-methyl-2-imidazoUdinone according to the method of Description 1. ^H NMR 

(400MHz, CDCla) 8 1.35 (3H, d, J 6.7 Hz), 1.71-1.76 (IH, m), 2.04-2.11 (IH, m). 

• 2.49 (IH, dd. J- 8.2, 11.7 Hz), 2.68 (3H. s). 2.78 (IH, d, J 14.1 Hz). 2.95-3.10 (5H, 

m), 3.48-3.54 (IH, m). 4.11-4.14 (IH, m), 4.15 (IH, s), 4.17 (IH, s), 4.95 (IH. q, J 
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6.7 Hz), 7.04-7.06 (2H. m), 7.16 (2H, s), 7.22 (3H, dd, J 3.1, 3.1 Hz), and 7.65 (IH, 
s). 

Example 25 

5 .q- f((2R.aa.4m-2-(^litt-3-r8.R-Bis(t .riflunroinethvnphenynethoxy}- 
^^t^ah^Hro-8-phenvl-2g-pvra »-4-vnmethvn-l-methYl-2,4- 

inni fl a y.olidinedione 

Prepared from (2JS,312,422)-2-[(LR)-l-[3.5-bis(trifluoromethyl)plieiiyr|ethoxy]- 
tetrahydro-3-phenyl-2H-pyran-4-methyl benzenesulfonate (Description 6) and 

10 l.methyl-2,4-imidazolidinedione according to the method of Description 1. 

iH NMR (400MHz, CDCaa) 5 1.34 (3H, d, J 6.7 Hz). 1.50 (IH, m), 1.64 (IH, m), 
2.46-2.62 (2H, m), 2.73 (3H, s), 2.48 (IH, dd, J 8.2, 11.3 Hz), 2.76 (IH, dd. J 4.7, 
14.1 Hz), 3.24 (IH, dd, J 5.9. 14.1 Hz). 3.27 (IH, d, J 6.3 Hz), 3.39 (IH, dd, J 7.8, 
13.7 Hz). 3.52 (IH, dt. J 2.4, 12.1 Hz), 4.07 (IH. d, J 7.8 Hz), 4.12 (IH, dd, J 1.6, 

15 4.3, 11.7 Hz). 4.88 (IH, q, c76.7 Hz), 7.07 (2H. m), 7.10 (2H, s), 7.17-7.23 (3H, m). 
and 7.63 (IH, s). 

Example 26 

2-frr2«.aR.4fi>-2-<fljK^-l-r3.5-Bis(trifl uoromethvnnhenvnethoxy>- 
20 tetrahvdro-3-nlieiivl-2g-pvran-4-vtt m ethvn-5-ethvl-1.2,5-thiadiazoMdine 

I. l-dio3ride 

Prepared from (2i2,3J?,4Z?)-2-[(112)-l-[3,5-bi8(trifluoromethyl)phenyl]ethoxy]- 
tetrahydro-3-phenyl-2ff-pyran-4-methyl benzenesulfonate (Description 6) and 
2-ethyl-l,2,5-thiadiazoHdine 1,1-dioxide iJ.Med.Chem. 1994, 37, 3023-3032) 
25 according to the method of Description 1. ^H NMR (400MHz, CDCas) 5 1.20 (3H, 
t, J 7.4 Hz), 1.36 (3H, d. J 6.7 Hz). 1.55 (IH, m), 1.62 (IH, m), 2.02 (IH, m), 2.04- 
2.15 (IH. m), 2.45 (IH, dd. J8.2, 11.4 Hz). 2.71-2.84 (2H, m). 2.95-3.07 (3H. m), 
3.09-3.20 (3H, m), 3.55 (IH, dt. J 2.3, 12.1 Hz), 4.15 (IH, ddd, J 1.6, 4.3, 

II. 7 Hz), 4.19 (IH. d. J 7.8 Hz), 4.94 (IH, q, J 6.7 Hz), 7.05 (2H, m). 7.16 (2H. s), 
30 7.21-7.26 (3H, m). and 7.65 (IH. s). 
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Example 27 

fK>^r.>j ^-S-(r2g.3JZ.4m-24riie)-l - r a, fi-T^is^trifluoromethvl)T»henYl1ethoxy}- 
*o*^^li Yilrn-8-Tilienvl-2g-ovr ^ "-^'«rl^-2.4-ini1dazolidinedione 
A solution of (2B,3B,4R)-2-{(lJJ)-l-[3.5-bi8(trifluoromethyl)phenyl]ethoxy}- 
5 tetraliydro-3-phenyl-2H-pyran.4-carboxaldehyde (WO 00/56727-Al; 350 mg, 

0.78 mmol) and potassium cyanide (100 mg. 1.51 mmol) in methanol (5 mL) was 
stirred at room temperature for 30 minutes. Ammonium carbonate (750 mg, 
7.8 mmol) and water (5 mL) were added and the mixture was stirred at 70 °C for 
7 hours. The mixture was cooled and the solvent was evaporated under reduced 
10 pressure. Water was added and the mixture was acidified with hydrochloric acid 
(6M) (CAUnON: HON evolution). The mixture was extracted with ethyl 
acetate, the combined organic firactions were dried (MgSO^ and the solvent was 
evaporated under reduced pressure. The residue was purified by preparative 
thin layer chromatography on slHca gel. eluting with CH2Cl2MeOH (95:5). The 
15 residue was recrystaUised from ethyl acetate to give the title compound (single 
diastereoisomer). NMR (400MHz, DMSO-de) □ 1.20 (IH. m). 1.28 (3H, d. J 
6.7 Hz), 1.39-1.52 (IH. m). 2.30 (IH, m). 2.65 (IH, dd, J 8.6, 12.5 Hz), 3.65 (IH. 
m), 4.01 (IH, dd. J 3.9, 11.4 Hz), 4.56 (IH, d, J 8.6 Hz), 5.05 (IH, q, J 6.7 Hz), 
7.23 (5H, m), 7.40 (2H, s), 7.86 (IH, m), and 8.13 (IH, s). 



20 



Example 28 

(ai?»r.«g\-a-rr2fi.31Z.AIg^-2-«lg^-l -ra.S-Bi«rtrifluoromethyl)phenYnethoxy>- 
<^^f>oT,^«lro-a-i.lieiivl-gg-T»vraii-4-v n . 4-methyIthiom orphoUneia-dioxide 

Triethylamine (0.072 mL, 0.52 mmol) was added to a stirred, cooled (-20 
25 solution of (2R,8JR,4K,aK or S).a-{[(2-hydroxyethyl)sulfi>nyl]methyl}-2-{(U2)-l- 
[3,5-bi8(trifluoromethyl)phenyl]ethoxy}tetrahydro-3-phenyl-2ff-pyran-4- 
methanol and (2B.3i2.4R,aS or l?)-a-{[(2-hydroxyethyl)sulfonyllmethyl}-2-{(lK)-l- 
[3.5-bi8(trifluoromethyl)phenyl]ethoxy}tetrahydio-3-phenyl-2if-pyran-4- 
methanol (Description 5; 1:1 mixture of alcohol epimers, 75 mg, 0.13 mmol) in 
dichloromethane (2 mL) and the mixture was stirred at -20 °C for 5 minutes. 
Methanesulfonyl chloride (0.03 mL, 0.388 mmol) was added slowly and the 
mixture was stirred at -20 °G for 20 minutes. Water (5 mL) was added and the 
mixture was extracted with dichloromethane (2x5 mL). The combined organic 
firactions were washed with aqueous citric acid (10%, 10 mL) then saturated 
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in a 



aqueous sodium bicarbonate (10 mL), dried (MgS04) and the solvent was 
evaporated under reduced pressure. The residue was dissolved in methylamine 
(2M solution in methanol, 2 mL, 4 mmol), placed in a sealed tube and heated ^- 
microwave oven at 130 °C for 10 minutes. The mixture was cooled and the 
5 solvent was evaporated under reduced pressure. The residue was dissolved in 
methanol (1.5 mL) and poured onto an SCX cartridge (Varian Bond Elut™; 
10 mL/500 mg). The cartridge was washed with methanol (4x2 mL), then 
eluted with methanolic ammonia (2M, 2 x 2 mL). The solvent was evaporated 
under reduced pressure. The residue was purified by column chromatography on 
10 siHca gel, eluting with CHaClaMeOH (100:0 increasing to 98:2), to give the titie 
compound (single diastereoisomer) as a pale cream-coloured soM (7.3 mg, 10%). 
iH NMR (500MHz. CDsOD) 8 1.32 (3H, d. J6.6 Hz). 1.50 (IH, m), 1.72 (IH, dd. J 
14.0, 2.4 Hz), 2.16 (IH. m), 2.21 (3H, s), 2.45-2.55 (3H, m), 2.87 (IH, d, J 
12.0 Hz). 2.99 (2H, dd, J 7.4. 2.2 Hz), 3.05-3.12 (2H, m), 3.65 (IH, dt, Jdll.4, Jt 
15. 2.2 Hz), 4.10-4.13 (IH. m). 4.41 (IH, d, J7.5Hz), 5.00 (IH, q, J6.6Hz), 7.13 (2H, 
dd, J 8.2, 1.6 Hz). 7.20-7.26 (3H, m), 7.31 (2H, s), and 7.71 (IH, s). m/z (ES-) 566 
(M+1), 308 (M+l-CioHaFeO). 

Example 29 

20 g- fr/2IZ.81Z.4iy>-g-{nR^-l-r3 ii-Risftriflnoromethyl)phenYnethoxy|- 
♦oi^^>5.W^,^<<-T,henvl -g»^i^vran-4-v nnri«>-tlivl1isothiay.o1idin 
3-Chloro-l-propanesulfonyl chloride (0.027 mL, 0.224 mmol) was added to a 
solution of (2jR,3B,4K)-2-[(li2)-l-[3.5.bi8(trifluoromethyl)phenyl]ethoxy]- 
tetrahydro-3-phenyl-2H-pyran-4-methylamine (Description 8; 100 mg, 
25 0.224 mmol) and N-ethyldiisopropylamine (0.078 mL, 0,448 mmol) in 

1,2-dichloroethane (5 mL) and the mixture was stirred at room temperature for 
3 days. Water was added and the layers were separated. The organic fraction 
was dried (MgSOd) and the solvent was evaporated under reduced pressure. The 
residue was purified by preparative thin layer chromatography on silica gel, 
30 eluting with EtOAcAiexane (50:50) and the residue was recrystalhsed firom 
hexane. The sohd was collected, dissolved in 1.2-dichloroethane and aqueous 
sodium hydroxide solution (50%) and tetra-n-butylammonium bromide (3 mg) 
were added. The mixture was stirred at room temperature for 2 hours. The 
layers were separated, the organic fraction was dried CMgS04) and the solvent 
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was evaporated under reduced pressure. The residue was purified by 
preparative thin layer chromatography on silica gel, eluting with EtOAc/hexane 
(50:50) to give the title compound. NMR (400MHz, CDCI3) 5 1.36 (3H, d, J 
6.7 Hz). 1.52 (IH, m), 1.95 (IH, m), 2.00-2.12 (IH, m), 2.19 (2H, m), 2.44 (IH. dd, 
5 J 8.2, 11.3 Hz), 2.68 (IH, dd, «/3.9, 14.1 Hz), 2.82 (IH, dd. J 9.0, 13.7 Hz), 2,87- 
3.13 (4H, m). 2.95-3.07 (3H, m). 3.09-3.20 (3H, m). 3.54 (IH, dt, J 2.4. 12.1 Hz), 
4.15 (IH, ddd, J 1.6, 4.7, 12.1 Hz), 4.19 (IH, d, J 7.8 Hz), 4.94 (IH. q. J 6.7 Hz). 
7.06 (2H, m), 7.16 (2H. s). 7.21-7.28 (3H, m), and 7.65 (IH, s). 



